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RETURN RECEIPT REQUESTED

Mr. Theodore A. Pagano

General Manager

Michigan Potash Operating, LLC
1225 17" Street, Suite 2200
Denver, Colorado 80202

Re:  Permit Application for three Class I non-hazardous waste injection wells; U.S.
Environmental Protection Agency, Underground Injection Control Permit
Application #sMI1-133-11-0004, 0005, 0006

Dear Mr. Pagano:

EPA received the Michigan Potash permit application for three Class I non-hazardous waste
injection wells on January 16, 2015. EPA’s technical review of the application discovered
discrepancies and lack of information regarding the following areas of the applications: well
construction, Plugging and Abandonment Plan, injection formation fracture gradient, friction
loss, and construction of wells within the area of review.

In order to continue the technical review of the application, EPA is requesting additional
information (enclosed) to clarify the specifics of this project and to determine compliance with
the Underground Injection Control regulations. Under 40 C.F.R. Part 2 Subpart B, you may
assert a business confidentiality claim only to the extent and by means of the procedures at 40
C.F.R. Part 2 Subpart B. You must make any request for confidentiality when you submit the
information since any information not so identified may be made available to the public without
further notice.

Michigan Potash, LLC must submit all requested information under an authorized signature as
set out in 40 C.F.R. § 144.32(a)(1) or (2), as applicable, and using the certification language in
40 C.F.R. § 144.32(d). These regulations are enclosed for your reference. Any documents
received by EPA in response to this request with signatures not consistent with the above cited
regulations will not be considered in evaluating the permit application for the proposed wells.



Should you have any questions regarding this request, please call Allan Batka of my staff at
(312) 353-7316 or email at batka.allan@epa.gov.

Sincerely,

Lol

Stephen M. Jann, Chief
Underground Injection Control Branch

Enclosures

Cc: J. Dean Geers, Atwell



Information Request (May 2015)

Michigan Potash, LLC, Permit Application #’s MI-133-11-0004, 0005, 0006

. Attachments F and Q, and EPA Form 7520-14 (“Plugging and Abandonment Plan page 2

diagram) of the permit application contain well construction diagrams that identify a 17
% inch hole and 13 3/8 inch casing for the construction of the surface casing for all three
proposed wells. Attachment L, of the application, describes the construction procedures
for the three wells and identifies a 13 ' inch hole and 9 5/8 inch casing for the surface
casing. Please identify consistent well dimensions on these Attachments and EPA form
and identify any corrections to the cement calculation for cementing this casing to the
surface.

The permit application for the three wells requests injection into the Reed City Dolomite,
the Sylvania Sandstone, and the Bass Island Dolomite. Injection into the Sylvania
Sandstone and the Bass Island Dolomite is identified through an open hole well
construction. However, the permit application does not give detailed information on how
the Reed City Dolomite will be accessed through all three wells. Attachment L.4 of the
application generally identifies that the wells will be perforated and Attachment F.2
identifies that access to the Reed City Dolomite will only be made if the Sylvania
Sandstone and Bass Island Dolomite will not accept fluid at the proposed volumes.

Please identify the detailed construction procedures for accessing the Reed City Dolomite
through the three wells. This information should also identify that the Reed City will
only be accessed if the Sylvania and Bass Island formations will not accept the proposed
fluid volumes. Parts of the application that need to contain this information are the
diagrams and descriptions in Attachments F, L, Q, and page 1 and 2 (for all three wells)
of EPA Form 7520-14 “Plugging and Abandonment Plan”. Please also note that the
packer locations for each proposed well configuration (i.e., open hole and perforations)
must be identified in the diagrams and descriptions identified above. EPA Region 5
requires that the packer be placed within 100 feet of the injection formation top.

. The “Plugging and Abandonment Plan” (EPA Form 7520-14 page 1 and 2) did not
contain the following information:

a. “Casing and Tubing Record After Plugging” (page 1 of EPA form). This section
of the form must identify all proposed casing strings.

b. “Depth to Bottom of Tubing or Drill Pipe” (page 1 of EPA form). The bottom of
the proposed plugs must be identified in this space.

c. “Measured Top of Plug” (page 1 of EPA form). Although the title identifies
measure top of plug, an estimation of the plug tops must be entered in the space.

d. “List All Open Hole and/or Perforated Intervals . . .” (page 1 and 2 of EPA form).
Open hole and perforated intervals must be identified.



Please submit revised Plugging and Abandonment Plans (EPA Form 7520-14, pages 1
and 2) for all three wells with an authorized signature as set out in 40 C.F.R. §
144.32(a)(1) or (2), as applicable.

. Attachment H.2 of the permit application identifies that injection tests were made within
the Reed City Dolomite. Results from these tests established a fracture gradient of 1.18
psi per foot and did not result in fracturing the tested formation. For EPA to consider this
fracture gradient when calculating the maximum injection pressure for the proposed three
wells, Michigan Potash must submit the test data referenced in Attachment H.2 of the
application. A scaled map identifying Michigan Potash’s three proposed injection wells
and the well or wells used in the injection tests must also be submitted with the test
results.

. Attachment H.2 of the permit application identifies a calculated friction loss within the
well of 38 psi. For EPA to consider this friction loss when calculating the maximum
injection pressure within the three proposed injection wells, Michigan Potash must
submit the well friction analysis that established the 38 psi pressure loss.

Attachment O of the permit application, “Plans For Well Failures”, must include a
statement that EPA will be contacted immediately upon the determination that
mechanical integrity has been lost in any of the three proposed injection wells.

. Attachment C of the application, “Corrective Action Plan and Well Data” identifies wells
within the 2 mile area of review that penetrate the proposed injection formations.
Construction and plugging documentation was not provided for the following wells:

Jensen 1-2, Permit # 37188

Pilarski 1-12, Permit #00340
Johnson 1-6, Permit #36067
Johnson 2-1, Permit #00377
Johnson 3-1, Permit #00337

o e o

Please submit the well construction and plugging documentation for these wells.
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§144.32

(9) For EPA-administered programs,
the applicant shall identify and submit
on a list with the permit application
the names and addresses of all owners
of record of land within one-quarter
mile of the facility boundary. This re-
quirement may be waived by the Re-
gional Administrator where the site is
located in a populous area and the Re-
gional Administrator determines that
the requirement would be impracti-
cable.

(10) A plugging and abandonment
plan that meets the requirements of
§146.10 of this chapter and is acceptable
to the Director.

(f) Recordkeeping. Applicants shall
keep records of all data used to com-
plete permit applications and any sup-
plemental information submitted
under §144.31 for a period of at least 3
yvears from the date the application is
signed.

(g) Information Requirements for Class
I Hazardous Waste Injection Wells Per-
mits. (1) The following information is
required for each active Class I haz-
ardous waste injection well at a facil-
ity seeking a UIC permit:

(i) Dates well was operated.

(ii) Specification of all wastes which
have been injected in the well, if avail-
able.

(2) The owner or operator of any fa-
cility containing one or more active
hazardous waste injection wells must
submit all available information per-
taining to any release of hazardous
waste or constituents from any active
hazardous waste injection well at the
facility.

(3) The owner or operator of any fa-
cility containing one or more active
Class I hazardous waste injection wells
must conduct such preliminary site in-
vestigations as are necessary to deter-
mine whether a release is occurring,
has occurred, or is likely to have oc-
curred.

[48 FR 14189, Apr. 1, 1983, as amended at 49
FR 20185, May 11, 1984; 52 FR 45797, Dec. 1,
1987; 52 FR 46963, Dec. 10, 1987; 58 FR 63897,
Dec. 3, 1993; 75 FR 77288, Dec. 10, 2010]

§144.32 Signatories to permit applica-
tions and reports.

(a) Applications. All permit applica-
tions, except those submitted for Class

40 CFR Ch. | (7-1-12 Edition)

IT wells (see paragraph (b) of this sec-
tion), shall be signed as follows:

(1) For a corporation: by a responsible
corporate officer. For the purpose of
this section, a responsible corporate of-
ficer means; (i) A president, secretary,
treasurer, or vice president of the cor-
poration in charge of a principal busi-
ness function, or any other person who
performs similar policy- or decision-
making functions for the corporation,
or (ii) the manager of one or more man-
ufacturing, production, or operating fa-
cilities employing more than 250 per-
sons or having gross annual sales or ex-
penditures exceeding $256 million (in
second-quarter 1980 dollars), if author-
ity to sign documents has been as-
signed or delegated to the manager in
accordance with corporate procedures.

NoTE: EPA does not require specific assign-
ments or delegations of authority to respon-
sible corporate officers identified in
§144.32(a)(1)(). The Agency will presume that
these responsible corporate officers have the
requisite authority to sign permit applica-
tions unless the corporation has notified the
Director to the contrary. Corporate proce-
dures governing authority to sign permit ap-
plications may provide for assignment or
delegation to applicable corporate positions
under §144.32(a)(1)(i1) rather than to specific
individuals.

(2) For a partnership or sole proprietor-
ship: by a general partner or the propri-
etor, respectively; or

(3) For a municipality, State, Federal,
or other public agency: by either a prin-
cipal executive officer or ranking elect-
ed official. For purposes of this section,
a principal executive officer of a Fed-
eral agency includes: (i) The chief exec-
utive officer of the agency, or (ii) a
senior executive officer having respon-
sibility for the overall operations of a
principal geographic unit of the agency
(e.g., Regional Administrators of EPA).

(b) Reports. All reports required by
permits, other information requested
by the Director, and all permit applica-
tions submitted for Class II wells under
§144.31 shall be signed by a person de-
scribed in paragraph (a) of this section,
or by a duly authorized representative
of that person. A person is a duly au-
thorized representative only if:

(1) The authorization is made in writ-
ing by a person described in paragraph
(a) of this section;
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Environmental Protection Agency

(2) The authorization specifies either
an individual or a position having re-
sponsibility for the overall operation of
the regulated facility or activity, such
as the position of plant manager, oper-
ator of a well or a well field, super-
intendent, or position of equivalent re-
sponsibility. (A duly authorized rep-
resentative may thus be either a
named individual or any individual oc-
cupying a named position); and

(3) The written authorization is sub-
mitted to the Director.

(¢) Changes to authorization. If an au-
thorization under paragraph (b) of this
section is no longer accurate because a
different individual or position has re-
sponsibility for the overall operation of
the facility, a new authorization satis-
fying the requirements of paragraph (b)
of this section must be submitted to
the Director prior to or together with
any reports, information, or applica-
tions to be signed by an authorized rep-
resentative.

(d) Certification. Any person signing a
document under paragraph (a) or (b) of
this section shall make the following
certification:

1 certify under penalty of law that this

document and all attachments were prepared
under my direction or supervision in accord-
ance with a system designed to assure that
qualified personnel properly gather and
evaluate the information submitted. Based
on my inquiry of the person or persons who
manage the system, or those persons directly
responsible for gathering the information,
the information submitted is, to the best of
my knowledge and belief, true, accurate, and
complete. I am aware that there are signifi-
cant penalties for submitting false informa-
tion, including the possibility of fine and im-
prisonment for knowing violations.
(Clean Water Act (33 U.S.C. 1251 et seq.), Safe
Drinking Water Act (42 U.S.C. 300f et seq.),
Clean Air Act (42 U.S.C. 7401 et seq.), Re-
source Conservation and Recovery Act (42
U.S.C. 6901 et seq.)

{48 FR 14189, Apr. 1, 1983, as amended at 48
FR 39621, Sept. 1, 1983]

§144.33 Area permits.

(a) The Director may issue a permit
on an area basis, rather than for each
well individually, provided that the
permit is for injection wells:

(1) Described and identified by loca-
tion in permit application(s) if they are
existing wells, except that the Director

§144.34

may accept a single description of
wells with substantially the same char-
acteristics;

(2) Within the same well field, facil-
ity site, reservoir, project, or similar
unit in the same State;

(3) Operated by a single owner or op-
erator; and

(4) Used to inject other than haz-
ardous waste; and

(5) Other than Class VI wells.

(b) Area permits shall specify:

(1) The area within which under-
ground injections are authorized, and

(2) The requirements for construc-
tion, monitoring, reporting, operation,
and abandonment, for all wells author-
ized by the permit.

(¢) The area permit may authorize
the permittee to construct and operate,
convert, or plug and abandon wells
within the permit area provided:

(1) The permittee notifies the Direc-
tor at such time as the permit requires;

(2) The additional well satisfies the
criteria in paragraph (a) of this section
and meets the requirements specified
in the permit under paragraph (b) of
this section; and

(3) The cumulative effects of drilling
and operation of additional injection
wells are considered by the Director
during evaluation of the area permit
application and are acceptable to the
Director.

(d) If the Director determines that
any well constructed pursuant to para-
graph (c) of this section does not sat-
isfy any of the requirements of para-
graphs (¢) (1) and (2) of this section the
Director may modify the permit under
§144.39, terminate under §144.40, or
take enforcement action. If the Direc-
tor determines that cumulative effects
are unacceptable, the permit may be
modified under §144.39.

(48 FR 14189, Apr. 1, 1983, as amended at 75
FR 77288, Dec. 10, 2010]

§144.34 Emergency permits.

(a) Coverage. Notwithstanding any,
other provision of this part or part 124,
the Director may temporarily permit a
specific underground injection if:

(1) An imminent and substantial
endangerment to the health of persons
will result unless a temporary emer-
gency permit is granted; or
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ICHIGAN Portasi OPErATING, LLC

May 22nd, 2015

Mr. Steven M. Jann

Chief, UIC Branch (WU-161J)
US EPA Region 5

77 W. Jackson Blvd.
Chicago, IL 60604-3590

VIA: Priority Tracking, USPS

Re:  CLASS INON HAZARDOUS APPLICATION No. MI-133-11-0004,0005,0006
OSCEOLA AND MECOSTA COUNTY, MICHIGAN
INFORMATION REQUEST (MAY 2015)

Dear Mr. Jann:

In response to your Letter dated, May 11T 2015, please find enclosed, respectfully submitted for your
review, our first response to your inquiry concerning the above reference UIC application.

If you have any questions or require any additional information, please feel free to contact me directly at
970 590 3944.

Sincerely yours,

Theodbre Pagano, P.E., P.G.
General Manager

Michigan Potash Operating, LLC
tpagano(@mipotash.com

1225 17™ Street, Suite 2200, c/o Fox Rothschild
Denver, CO 80202



meIGAN PorasH OPERATING, LLC
OPERATOR RESPONSE TO EPA REGION V REQUEST
FOR ADDITIONAL INFORMATION, CLASS I NON HAZARDOUS PERMIT APPLICATION
NOS: MI-133-11-0004,0005,0006
MAY 2015

TABLE OF CONTENTS

EPA REQUEST, PARAGRAPH 1.

1.1 Clarify the surface hole size.
1.2 Clarify the surface casing size.
1.3 Correct the cement calculation for cementing the casing to surface.
1.4 Amended and corrected attachments reflecting 1.1-1.3.
Amended ATTACHEMENT F, Figures F14.
Amended ATTACHEMENT L
Amended ATTACHEMENT M

EPA REQUEST, PARAGRAPH 2.

2.1 Identify the detailed construction procedures for accessing the Reed City Dolomite. This information
should also identify that the Reed City will only be accessed if the Sylvania and Bass Island formations

will not accept the proposed fluid volumes. Also clarify contingent Packer location provided the Reed
City Dolomite is accessed.

2.2 Amend and/or replace the Attachments F, L, Q and EPA Form 7520-14 to be consistent with the
requested information showing access to the Reed City Dolomite.
Amended ATTACHEMENT Q
Amended EPA FORM 7520-14

EPA REQUEST, PARAGRAPH 3.

3.1 Amend and/or replace “Plugging and Abandonment Plan” (EPA Form 7520-14).
EPA REQUST, PARAGRAPH 4.

4.1 Submit injection test data for the Reed City Dolomite.

Excerpts, 2006 RE-APPLICATION for MI-133-11-0001 (the Woodward 1-26) and MI-133-11-0002 (the
Thomas 1-26) permit criteria

Excerpts, Operating Conditions, for MI-133-11-0001, MI-133-11-0002

Submit a scaled map identifying Michigan Potash’s three proposed injection wells and the well or
wells used in the injection tests.

AMENDED ATTACHEMENT H.2. FIGURE H.2, Scaled Map
FIGURE B2.

4.3 Other applicable information.

4.2

OPERATORS RESPONSE, MAY 22™P 2015

CLASS I PERMIT NUMBER MI-133-11-0004,0005,0006 m Pc



meIGAN PorasH OPERATING, LLC

EPA REQUEST, PARAGRAPH 5.

5.1 Submit the well friction analysis that established the 38 psi pressure loss.
EPA REQUEST, PARAGRAPH 6.

6.1 Amend Attachment O.
EPA REQUEST, PARAGRAPH 7.

7.1 Submit the well construction and plugging documentation for the
a. Jensen 1-2, Permit # 37188
b. Pilarski 1-12, Permit #00340
c. Johnson 1-6, Permit #36067
d. Johnson 2-1, Permit #00377
e. Johnson 3-1, Permit #00337

OPERATORS RESPONSE, MAY 22NP 2015
CLASS I PERMIT NUMBER MI-133-11-0004,0005,0006 ' M Pc



MICHIGAN PorasH OPERATING, LLC

OPERATOR RESPONSE TO EPA REGION V REQUEST
FOR ADDITIONAL INFORMATION, CLASS I NON HAZARDOUS PERMIT APPLICATION
NOS: MI-133-11-0004,0005,0006
MAY 2015

EPA request for Additional Information (May 2015):

1. Attachments F and Q, and EPA Form 7520-14 ("Plugging and Abandonment Plan page 2 diagram) of the
permit application contain well construction diagrams that identify a 17 1/2 inch hole and 13 3/8 inch casing
for the construction of the surface casing for all three proposed wells. Attachment L, of the application,
describes the construction procedures for the three wells and identifies a 13 3/8 inch hole and 9 5/8 inch
casing for the surface casing. Please identify consistent well dimensions on these Attachments and EPA form
and identify any corrections to the cement calculation for cementing this casing to the surface.

1.1.  Clarify the Surface Hole Size
The Surface hole size will be 13 3/8 inch.
1.2.  Clarify the Surface Casing Size
The Surface casing size will be 9 5/8 inch.
1.3. Correct the Cement Calculation for cementing the casing to surface.

Cement will be brought to surface.

Provided :
1) the annular volume between 9 5/8 inch casing and 13 3/8 inch open hole is 0.4705
cubic ft/ft, and
2) cement yield will approximate 1.47, and
3) surface casing will be set at 800’; and
4) excess at 20%; then

the correct number of sacks of cement will approximate 320.
1.4. Amend and/or replace the Attachments to be consistent.
Please find immediately following this page:
1) amended ATTACHMENT F, Figure F14 for MPC 1D, MPC 2D, and MPC 3D
showing the correct surface hole, surface casing size, and correct number of sacks of
cement, and

2) amended ATTACHMENT L, and
3) amended ATTACHMENT M.1, re-written to reflect consistency.

OPERATORS RESPONSE, MAY 22NP 2015
CLASS I PERMIT NUMBER MI-133-11-0004,0005,0006 ' M Pc



MPC 1D (AMENDED MAY 2015)

SURFACE: NW/4 SEC 31, T17N R08W, 43.825947, -85.323008
VERTICAL WELL

OSCEOLA COUNTY, Mi

PROPOSED WELLBORE DIAGRAM

UPDATED AND AMENDED MAY 2015 BY TAP

GL @ +/-1,124'
Geological Zone TVD MD KB @ +/- 1,137
Quaternary H 0 0
Quaternary G 117 117
Quaternary F1 165 165
Quaternary F 196 196
Quaternary E 342 342
Quaternary E/1 410 410

Quaternary D 461 461

1893 1893

Coldwater Shale

2653 2653

Antrim Shale

Dundee/Reed City 3945 3945
Detroit River Group 4170 4170
Sylvania Sand Stone 5194 5194

LI M
N IY'

13 3/8" HOLE
SURFACE CASING
9-5/8" 36# J-55
SET @ 800'
Cement to Surface
320 SX 50/50 Poz and Lite, 1.47 Yield

8 3/4" HOLE DRILLED TO 5,500' (5,500 TVD)

PRODUCTION CASING

7" 23# N-80

SET @ 5,160' MVD, TVD

BASE of AMHURSTBURG

DV Tool @ 3,500'

Cement from Shoe to Surface

Stage 1: 240 SX 50/50 Poz-Class A, 1.24 Yield
Stage 2: 430 SX 14.2 LITE, 1.47 Yield

Production String
4.5#11.6-15.5 L-80

Arrow Set 10K 7" Packer at +/- 3900' TVD
Set in Compression

Annulus fluid is inhibited brine, +/- 1.1-1.2 SG

% Reed City Dolomite Perforations
Estimated Gross 3970'-4120' TVD

i

PBTD = TD
TD @ +/- 5,550'

FIGURE F14.

>

LINER HANGER AT +/ - 5,100'
SLOTTED LINER BELOW CASING SHOE
TO TD AT +/- 5,550



MPC 2D (AS AMENDED MAY 2015)
SURFACE: NW/4 SEC 31, T17N R08W, 43.825948, -85.322932
BOTTOM: SW/4 SEC 30, T17N R08W, 43.832871, -85.322873
OSCEOLA COUNTY, MI

PROPOSED WELLBORE DIAGRAM

GL @ +/-1,124'
Geological Zone TVD MD KB @ +/- 1137 UPDATED MAY 22, 2015 BY TAP
Quaternary H 0 0
Quaternary G 117 117 0 13 3/8" HOLE
Quaternary F1 165 165 SURFACE CASING
Quaternary F 196 196 9-5/8" 36# J-55
Quaternary E 342 342 SET @ 800
Quaternary E/1 410 410 Cement to Surface
Quaternary D 461 461 320 SX 50/50 Poz and Lite, 1.47 Yield

Production String

4.5# 11.6-15.5 L-80

Arrow Set 10K 7" Packer at +/- 3900' TVD

Set in Compression

Annulus fluid is inhibited brine, +/- 1.1-1.2 SG

Coldwater Shale 1893 2034
PRODUCTION CASING
7" 23# N-80
SET @ 5,700' MVD, +- 5,160' TVD
BASE of AMHURSTBURG
Antrim Shale 2653 2897 DV Tool @ 3,500' TVD, 3,858', MD

Cement from Shoe to Surface
Stage 1: 270 SX 50/50 Poz-Class A, 1.24 Yield
Stage 2: 473 SX 14.2 LITE, 1.47 Yield

Dundee/Reed City 3945 4363 Reed City Dolomite Perforations
Estimated Gross 3970'-4120' TVD
4391-4562' MD
Detroit River Group 4170 4618
Sylvania Sand Stone 5194 5718 LINER HANGER AT +/ - 5,600' MD
\ SLOTTED LINER BELOW CASING SHOE
\ \

PBTD =TD
TD @ +/- 5,550' TVD, 6,130 MD

FIGURE F14.



MPC 3D (AMENDED MAY 2015)

SURFACE: NE/4 SEC 36, T17N R09W, 43.818448, - 85.326073

VERTICAL WELL

OSCEOLA COUNTY, Mi

PROPOSED WELLBORE DIAGRAM

UPDATED MAY 22ND 2015 BY TAP

GL @ +/-1,190"
Geological Zone TVD MD KB @ +/- 2003'
Quaternary H 0 0
Quaternary G 0 0
Quaternary F1 59 59
Quaternary F 138 138
Quaternary E 323 323
Quaternary E/1 393 393

Quaternary D 439 439

Coldwater Shale 1818 1818

Antrim Shale 2565 2565

Dundee/Reed City 3858 3858
Detroit River Group 4088 4088
Sylvania Sand Stone 5105 5105

e
TTTTTR™

PBTD = TD
TD @ +/- 5,550'

FIGURE F14.

13 3/8" HOLE
SURFACE CASING
9-5/8" 36# J-55
SET @ 800'
Cement to Surface
320 SX 50/50 Poz and Lite, 1.47 Yield

8 3/4" HOLE DRILLED TO 5,500' (5,500 TVD)

PRODUCTION CASING

7" 23# N-80

SET @ 5,160' MVD, TVD

BASE of AMHURSTBURG

DV Tool @ 3,500'

Cement from Shoe to Surface

Stage 1: 240 SX 50/50 Poz-Class A, 1.24 Yield
Stage 2: 430 SX 14.2 LITE, 1.47 Yield
Production String

4.5#11.6-15.5 L-80
Arrow Set 10K 7" Packer at +/- 3850' TVD

Set in Compression
Annulus fluid is inhibited brine, +/- 1.1-1.2 SG

Reed City Dolomite Perforations
Estimated Gross 3920'-4070' TVD

LINER HANGER AT +/ - 5,100'
SLOTTED LINER BELOW CASING SHOE
TO TD AT +/- 5,550
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US EPA UIC PERMIT APPLICATION FORM 7520-6

NON HAZARDOUS
CLASS 1

ATTACHMENT L: CONSTRUCTION PROCEDURES
ATTACHEMENT AMENDED MAY 22,2015

IN RESPONSE TO REQUEST FOR ADDITIONAL
INFORMATION MAY 11TH, 2015

THE UNITED STATES POTASH PROJECT
JANUARY 2015

PERMIT APPLICATION, CLASS I
AMENDED MAY 22™° 2015 ' M Pc



mmHIGAN PorasH OPERATING, LLC

ATTCHEMENT L.
CONSTRUCTION PROCEDURES (AS AMENDED MAY 22" 2015) IN RESPONSE TO EPA
REQUEST FOR ADDITIONAL INFORMATION MAY 11T, 2015.

EPA instruction, form 7520-6 (2011):

CONSTRUCTIONPROCEDURES -Discuss the construction procedures (according to §146.12 for Class I,
§146.22 for Class II, and §146.32 for Class III) to be utilized. This should include details of the casing and
cementing program, logging procedures, deviation checks, and the drilling, testing and coring program, and
proposed annulus fluid. (Request and submission of justifying data must be made to use an alternative to packer
for Class 1.)

L.1  Detailed well construction procedures
Proposed Mud Program

Surface Hole (0' — 800’ +/-): The surface hole drilling fluid will consist of an 8.4 - 9.0 ppg fresh water spud mud
formulation with 28-36 viscosity units with fluid loss control as necessary to reach the base of the glacial till. Limit total
solids to 4-6%.

Production Hole (800'+/- to TD 5,550'): The production hole drilling fluid will consist of a 9.0 — 9.6+ ppg water based

mud system with 40-50 viscosity units and less than 25 fluid loss units. At +/- 4080, a low water loss system should be
used to TD.

Drill Stem Tests

A DST in the Reed City Dolomite and
A DST in the Sylvania Sandstone and
A DST in the Bass Island Group.

Deviation Checks

Every 750 of drill depth a deviation survey shall be performed. More frequently if the deviation angle goes
beyond the planned allowance.

Open Hole Logs

Surface Cashing: Resistivity, Spontaneous Potential, Caliper and GR.
Production Casing: Resistivity, Spontaneous Potential, Neutron Density, Compensated Formation Density,
Gamma Ray, Caliper, Photo-Electric Effect, Multi-pad Micro Resistivity (i.e. Dip-meter-Fracture Finder),

Borehole volume analysis

Cased Hole Logs

Surface Cashing: cement bond log, variable density log with collar locator, and temperature log

Production Casing: A state of the art, cement bond log variable density log, and collar locator will be run from
total depth to surface. The depth of the casing is checked using a collar locator log to locate the marker joint.
Before any injection commences, a baseline temperature log will also be run, so that comparative analysis can
be performed following the commencement of injection.

PERMIT APPLICATION, CLASS I
AMENDED MAY 22™° 2015 ' M Pc



mmHIGAN PorasH OPERATING, LLC

Detailed Drilling Procedure

The proposed injection wells will be drilled and cased according to the following detailed construction

procedure:

SIS0k WD =

—_ O

12.
13.

14.

15.
16.
17.

18.

19.

20.
21.
22.
23.
24.

25.
26.
27.

Line locate. Prepare footprint.

Provide 24 hour notice of move in rig up to all regional, State, and Federal authorities.

Report expected SPUD.

Permit will be on location at all times.

Drive 16” conductor to 100°.

Move in Rig Up Drilling Unit.

Drill rat hole and mouse hole.

Notify all regional, State and Federal authorities with SPUD report.

Mix fresh water mud and with 40-50 funnel viscosity and 8.4-9.0 Ib/gal weight, or as dictated.
Initiate surface drilling with 13 3/8” rock bit. Catch samples from 0-600°, every 50” and bag.
At 800’ KB, Trip out of hole while standing back. Run open-hole logs. Pick up and run in hole
with 9 5/8” 36# K-55 STC casing. +/- 7 centralizers installed midway on every second joint.
Weld bottom joints. Set and Cement according to cement design. Expect +/- 20 bbl MUD
FLUSH, 320 SX 50/50 Poz Premium and Lite, 1.47 Yield, designed with 20% Excess.

Bump plug and wait on cement.

Nipple up 9 5/8” casing spool. Nipple up 3000# hydraulic annular preventer, SK Blow out
preventer, pipe over blinds, and choke manifold. Test.

Pick up 8 3/4” Tri-Cone Rock bit, crows foot (pump through check plug), 12 x 6 '4” drill collars,
change over, drill pipe (Portions of bottom hole assembly subject to design change). Trip into
plug and trip out while standing back. Run cased hole logs for surface casing.

Inspect and test pipe rams. Move in rig up Service Mud.

Trip in hole with bottom hole assembly and drill through surface shoe and test.

At the appropriate depth as determined by mud logging, Move in rig up testers. Trip out of hole
while standing back.

Pick up drill stem testing tool and run in hole. Drill stem test the proposed injection horizons, 60
minute flow-120 minute shut-60 minute flow-90 minute shut. Catch fluid samples and analyze.
Rig down move out testers.

Proceed to drill to 5,550 Total Vertical Depth, Total Depth will be +/- 5,500°, which is across all
injection horizons.

At Total Depth, pull off bottom 1 stand and circulate. Make long short trip.

Condition well for Open Hole Logs.

Trip out of hole while laying down drill pipe and Bottom hole assembly.

Mover in rig up wireline service. Run open hole suite. Rig down move out wireline service.
Move in rig up casing crew. Pick up and Run in hole with 7” guide shoe, short joint, 7 float
collar, 77 x 5.5” liner hanger, 7" 29#-23# N-80 or equivalent API grade LTC production casing
to surface. Run centralizers every other joint from Total Depth to +/- 3000 True Vertical Depth.
Weld bottom 5 Joints. Run DV Tool at +/- 3500,” so as to bring cement to surface.

Move in rig up cement services.

Haul in biocide treated fresh water for cement displacement.

Cement the production casing as per the design proposal while reciprocating.

Stage 1: 20 SX Mud flush, 240 SX 50/50 Poz Premium-Class A Premium, 1.24 Yield, designed

PERMIT APPLICATION, CLASS I
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with 20% Excess. Work Casing and Open DV tool, Stage 2: 430 SX 14.2 LITE Premium, 1.47
Yield, designed with 20% Excess Stage 2 Top of cement: Surface.

32. Drop the plug and displace cement.

31.  Rig down move out casing crew. Rig down move out cement services.

32. Set casing cap.

33.  Rig down move out Drilling Unit.

Completion

34. Set rig anchors. Move in rig up service unit. Spot power swivel and rig tank. Nipple up blow
out preventer, pipe over blinds.

35.  Pick up 6 3/4” blade bit, cross over and 2 7/8” 6.4# tubing. Pick up power swivel. Drill out the
DV tool and run to Total depth.

36. At Total depth, spot and wash and displace 1,000 gallons of dilute HCI as per stimulation
procedure. Trip out of hole while standing back. Lay down drill bit.

37.  Mover in rig up wireline. If necessary, Pick up and Run in hole with wireline set, tubing
retrievable bridge plug. Set above liner hanger. Fill hole with fluid.

38.  Run Cement bond long, variable density log, casing collar locator log.

37.  Pick up straddle packer and Run in hole to Open Hole. Pump additional HCI as per stimulation
procedure.

38.  Run formation parting test and injection test as follows:

a. Install a calibrated 3,000 psi pressure gauge and recorder on the discharge line of the

pump.

b. Pump water into well at a slow rate and obtain a stabilized injection pressure.

Record rates, pressures, and time duration of entire test,

c. Increase injection rate slightly and keep pumping until a stabilized pressure is

obtained. Continue this incremental pumping until formation parting is recognized.

At that time, the rate of injection will increase rapidly with a slight increase in pressure.

d. Plot data and determine formation parting pressure.

e. After establishing the parting of formation, run three or more injection tests at different
stabilized rates and pressures below the parting pressure.

39. Conduct pressure fall-off test. After injection test is completed, shut well in and record the
pressure until a stabilized pressure is obtained, or pressure drops below zero gauge pressure. If it
is below zero gauge pressure, measure the fluid level. If test results prove unsatisfactory,
additional stimulation may be done to improve the effective permeability at the well bore. This
may include additional acid treatment.

40.  Pick up and repeat 36-39 over the Sylvania Sandstone.

41. Trip out of hole while standing back. Pick up slotted liner and run in hole and land.

42.  Trip out of hole while laying down 2 7/8” tubing.

43. Pick up 4.5” 10’ tailpipe, Seating nipple, change over, 7’ 10K Arrowset full bore packer, 10’ pup

joint, Seating nipple, 4.5” 11.6# tubing and Run in hole to +/- 5090’ KB.
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44.
45.
46.
47.
47.

Displace casing fluid with annulus fluid.

Set packer in compression.

Test casing and packer seal.

Nipple down blow out preventer. Nipple up 7 5K x 4.5” wellhead.
Rig down move out service unit.

Please refer to Figure F14 for a well schematic of the proposed injection well.

48.

Establish Injection sustained injection rate for the Bass Island Dolomite and Sylvania Sandstone.

Contingent or completion detail accessing the Reed City Dolomite:

49.

50.
51.
52.

53.

54.

55.

In the event that the Bass Island Dolomite and Sylvania Sandstone do not receive adequate
disposal volumes, move in rig up service unit.
Nipple down wellhead. Nipple up blow out preventer and stripping rubber.
Release 10K Arrowset packer and trip out of hole while standing back.
Move in rig up wire-line perforating services. Run in hole and run gamma-ray, casing collar
locator. Perforate the Reed City Dolomite at net fottage as determined via the openhole log at
the highest indicated neutron density and cleanest photo-electric indication, as per the following
approximate gross footage (for each of the proposed wells), subject to open hole confirmation:
For the MPC 1D and MPC 2D
Formation Gross Gross SPF Phase EHD Pen Net Gross
Top TVD Btm TVD
Reed City 3970 4120 2 120D .44 40” TBD 150’
Dolomite
For the MPC 3D
Formation Gross Gross SPF Phase EHD Pen Net Gross
Top TVD Btm TVD
Reed City 3920 4070 2 120D .44 40” TBD 150’
Dolomite
Rig down move out wireline. Trip in hole with retrievable bridge plug and packer. Set
retrievable bridge plug at +/- 5050 TVD, but above the liner hanger.
Pull up hole and set 10K arrowset packer. Spot 1000 gallons 15% Hcl into perforations to
establish communication.
Run formation parting test and injection test as follows:

a. Install a calibrated 3,000 psi pressure gauge and recorder on the discharge line of the
pump.
b. Pump water into well at a slow rate and obtain a stabilized injection pressure.

Record rates, pressures, and time duration of entire test,
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L.2

L.3

C. Increase injection rate slightly and keep pumping until a stabilized pressure is obtained.
Continue this incremental pumping until formation parting is recognized.At that time, the
rate of injection will increase rapidly with a slight increase in pressure.

d. Plot data and determine formation parting pressure.

e. After establishing the parting of formation, run three or more injection tests at different
stabilized rates and pressures below the parting pressure.

56.  Conduct pressure fall-off test. After injection test is completed, shut well in and record the
pressure until a stabilized pressure is obtained, or pressure drops below zero gauge pressure. If it
is below zero gauge pressure, measure the fluid level. If test results prove unsatisfactory,
additional stimulation may be done to improve the effective permeability at the well bore. This
may include additional acid treatment.

57.  Establish injection rate into the Reed City Dolomite. Release Packer. Release retrieve bridge
plug.

58.  Round trip and set packer at +/- 3900°, which will be within 50’ of the top perforation of the
Reed City Dolomite.

Timetable for drilling, logging and formation testing

Anticipated timing for drilling is permit dependent.

Drill time, following spud, will approximate 12 days for drilling and casing, 3 days for formation testing
for fluid recovery, and 1 day for open hole logging. This is a total anticipated time of sixteen days per
well.

Open hole and cased hole logs

As per Section L.1, re-stated here.

Open Hole

Surface Cashing: Resistivity, Spontaneous Potential, Caliper and GR.

Production Casing: Resistivity, Spontaneous Potential, Neutron Density, Compensated Formation
Density, Gamma Ray, Caliper, Photo-Electric Effect, Multi-pad Micro Resistivity (i.e. Dip-meter-
Fracture Finder), Borehole volume analysis

Cased Hole

Surface Cashing: cement bond log, variable density log with collar locator, and temperature log
Production Casing: A state of the art, cement bond log variable density log, and collar locator will be run
from total depth to surface. The depth of the casing is checked using a collar locator log to locate the

marker joint. Before any injection commences, a baseline temperature log will also be run, so that
comparative analysis can be performed following the commencement of injection.
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L.4

L.S

Mechanical integrity testing (cement bond logs, radioactive tracer log, and temperature, noise or
oxygen activation log are required)

All required logs will be run at before any perforations are added to the casing and before fluid injection
commences.

The mechanical integrity of all the proposed injection wells will be tested according to the requirements
of 40 CPR 146.8 to demonstrate that (1) there are no significant leaks in the casing, tubing, or packer
and (2) there is no significant fluid movement into a USDW through vertical channels adjacent to the
injection wellbores. As required by permit, mechanical integrity tests shall be conducted at the required

frequency, and especially before any injection commences. The timing of these test shall be dictated
according to pro-active best practice.

Required tests include:

1) an approved pressure test in accordance with 40 CFR 146.8(b)(1) [annually];

2) an approved radioactive tracer survey [every five years]; and

3) an approved temperature, noise, oxygen activation or other approved log [every five years];

or 1,2, & 3 above as otherwise directed by permit.

Gauges used in performance of the MIT will be calibrated to an accuracy of not less than 0.5 percent of
fullscale prior to field use. A copy of the calibration certificate will be submitted to USEPA each time
the gauge is calibrated.

Notice will be made to the USEPA and the MDEQ at least thirty days prior to the date of the schedule
MIT. Tests must be witnessed by a representative of the USEPA and/or MDEQ. A written report of the
results of the MIT will be made to the USEPA within 45 days following completion of the MIT.

Buffer fluid and volume, if any

Initially, the annular space between the injection tubing and casing in the injection wells will be
displaced with a quantity of inhibited brine.
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ATTCHEMENT M.
CONSTRUCTION DETAILS

EPA instruction, form 7520-6 (2011):
CONSTRUCTION DETAILS - Submit schematic or other appropriate drawings of the surface and subsurface
construction details of the well.

The following information should be included in well schematics and/or tables, Cement volumes will be
slightly greater for the MPC 2D, whereby, the calculated cement volumes for the MPC 2D can be
referenced on the proposed wellbore diagram, Figure 14:

M.1  Construction of well, including total depth, completion type, casing sizes, types, weights, and setting
depths

Casing and Cement Design

Casing Hole Size Casing OD Weight Grade Thread Set at
Conductor 20” 16” 65# H-40 STC 100’
Surface 13 3/8” 95/8” 36” J-55 STC 800’
Cemented With = 320 SX 50/50 Poz and Lite, 1.47 Yield, designed with 20% Excess
To Estimated TOC = Surface

Casing Hole Size Casing OD Weight Grade Thread Set at
Production 8 3/4” 7’ 23#,26#,29# J-55,L-80 LTC 5,160’
DV Tool 7 3,500
Slotted Liner 8 3/4” 5.5” 5,550°
Cemented With = Stage 1: 240 SX 50/50 Poz-Class A, 1.24 Yield, designed with 20% Excess

Stage 1 TOC: 3,500’
Stage 2: 430 SX 14.2 LITE, 1.47 Yield, designed with 20% Excess
Stage 2 TOC: Surface

M.2 Cement type and amount for all casing

Please refer to Section M.1 and to Figure L.1-1.

M.3 Tubing and packer specifications, including size, type, and setting depths

Tubing Size 4-1/2 inch

Tubing Type J-55, LT&C

Coating TK69 epoxy

Tubing Weight 11.6#/ft

Packer Arrowset 10K set at 5090°, tail pipe to 5,100’
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M.4 Wellhead construction details

MI POTASH
WELLHEAD CONSTRUCTION
INJECTION WELL
Osceola County, Ml

Injection
Pressure
Guage

4% Wing

Valve and
Pressure
Gauge/Transdu

cer
N,
t.] . Injection

~__/

4%
Gate
Valve

Secondary or

Independent

Monitoring of
Annulus Pressure

47" x 7" Tubing
Spool, 5K flanged

Annulus
/ Pressure
.

Monitor
9 5/8 Surrace
surface Casing
Casing Pressure
Head Monitor

FIGURE MI.

Well Area

The well head will be surrounded by a concrete and steel sump. This sump will drain by gravity through
a pipeline into a sump within the test mining facility processing building, where any leakage will be
captured by a sump pump and re-injected into the circulating fluid system.

M.5 Location of sample tap and female coupling for independent determination of annulus pressure

Please refer top Figure M1.
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EPA request for Additional Information (May 2015):

2. The permit application for the three wells requests injection into the Reed City Dolomite, the Sylvania
Sandstone, and the Bass Island Dolomite. Injection into the Sylvania Sandstone and the Bass Island
Dolomite is identified through an open hole well construction. However, the permit application does not
give detailed information on how the Reed City Dolomite will be accessed through all three wells.
Attachment L.4 of the application generally identifies that the wells will be perforated and Attachment
F.2 identifies that access to the Reed City Dolomite will only be made if the Sylvania Sandstone and
Bass Island Dolomite will not accept fluid at the proposed volumes.

Please identify the detailed construction procedures for accessing the Reed City Dolomite through the
three wells. This information should also identify that the Reed City will only be accessed if the Sylvania
and Bass Island formations will not accept the proposed fluid volumes. Parts of the application that need
to contain this information are the diagrams and descriptions in Attachments F, L, Q, and page 1 and 2
(for all three wells) of EPA Form 7520-14 "Plugging and Abandonment Plan". Please also note that the
packer locations for each proposed well configuration (i.e., open hole and perforations) must be
identified in the diagrams and descriptions identified above. EPA Region 5 requires that the packer be
placed within 100 feet of the injection formation top.

2.1 Identify the detailed construction procedures for accessing the Reed City Dolomite. This
information should also identify that the Reed City will only be accessed if the Sylvania and Bass
Island formations will not accept the proposed fluid volumes. Also clarify contingent Packer
location provided the Reed City Dolomite is accessed.

Please see amended ATTACHEMENT L (Part 1.4), for detailed construction procedures on how the
Reed City Dolomite will be accessed.

In Summary,

The Reed City Dolomite will be accessed via perforations, in the event the Bass Island Dolomite and
Sylvania Sandstone do not accept fluid at the proposed volumes as per F.2, as referenced above.

Perforations will be selected based on open hole logging results, and therefore are currently reported as
gross estimated depths in the injection interval. A projected gross perforated interval will be similar at
all three wells, true vertical depth, and are reflected in Amended Attachment F, Figure F14 for all three
wells.

The packer will be set within 50° of the top of the Reed City Dolomite perforations.
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2.2 Amend and/or replace the Attachments F, L, Q and EPA Form 7520-14 to be consistent with the
requested information showing access to the Reed City Dolomite.

Please see the referenced Amended ATTACHEMENTS made a part of Section 1.0 and 2.0, that
clarifies the requested information, specifically as it pertains to the access and proper plugging and
abandonment of the Reed City Dolomite:

1) amended figures to ATTACHMENT F, (Part 1.4), corrected wellbore diagrams, showing access
to the Reed City Dolomite

2) amended ATTACHMENT L, (Part 1.4), corrected well construction details, including detail as it
concerns access to the Reed City Dolomite

3) amended figures to ATTACHMENT Q, corrected wellbore diagrams, and plugged wellbore
diagrams, showing the Reed City Dolomite as perforated and plugged, and

4) amended EPA Form 7520-14, showing the Reed City Dolomite as perforated and plugged.

The material procedures and projected cement volumes for abandonment will not change, since cement
must be brought to surface in the production casing; and therefore, the cost to abandon is not affected.
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MPC 1D (AMENDED MAY 2015)

SURFACE: NW/4 SEC 31, T17N R08W, 43.825947, -85.323008
VERTICAL WELL

OSCEOLA COUNTY, Mi

PROPOSED WELLBORE DIAGRAM

UPDATED AND AMENDED MAY 2015 BY TAP

GL @ +/-1,124'
Geological Zone TVD MD KB @ +/- 1,137
Quaternary H 0 0
Quaternary G 117 117
Quaternary F1 165 165
Quaternary F 196 196
Quaternary E 342 342
Quaternary E/1 410 410

Quaternary D 461 461

1893 1893

Coldwater Shale

2653 2653

Antrim Shale

Dundee/Reed City 3945 3945
Detroit River Group 4170 4170
Sylvania Sand Stone 5194 5194

LI M
N IY'

13 3/8" HOLE
SURFACE CASING
9-5/8" 36# J-55
SET @ 800'
Cement to Surface
320 SX 50/50 Poz and Lite, 1.47 Yield

8 3/4" HOLE DRILLED TO 5,500' (5,500 TVD)

PRODUCTION CASING

7" 23# N-80

SET @ 5,160' MVD, TVD

BASE of AMHURSTBURG

DV Tool @ 3,500'

Cement from Shoe to Surface

Stage 1: 240 SX 50/50 Poz-Class A, 1.24 Yield
Stage 2: 430 SX 14.2 LITE, 1.47 Yield

Production String
4.5#11.6-15.5 L-80

Arrow Set 10K 7" Packer at +/- 3900' TVD
Set in Compression

Annulus fluid is inhibited brine, +/- 1.1-1.2 SG

% Reed City Dolomite Perforations
Estimated Gross 3970'-4120' TVD

i

PBTD = TD
TD @ +/- 5,550'

FIGURE F14.

>

LINER HANGER AT +/ - 5,100'
SLOTTED LINER BELOW CASING SHOE
TO TD AT +/- 5,550



MPC 1D (AMENDED MAY 2015)
SURFACE: NW/4 SEC 31, T17N R08W, 43.825947, -85.323008
VERTICAL WELL
OSCEOLA COUNTY, MI

P & A WELLBORE DIAGRAM

GL @ +/-1,124'

TVD MD KB @ +/- 1137' UPDATED JULY 11TH 2014 BY TAP
Quaternary H 0 0
Quaternary G 117 117 13 3/8" HOLE
Quaternary F1 165 165 SURFACE CASING
Quaternary F 196 196 9-5/8" 36# J-55
Quaternary E 342 342 SET @ 800'
Quaternary E/1 410 410 Cement to Surface
Quaternary D 461 461 320 SX 50/50 Poz and Lite, 1.47 Yield

Lowest USDW at 550", behind surface casing.

8 3/4" HOLE DRILLED TO 5,500' (5,500 TVD)

Coldwater Shale 1893 1893

Antrim Shale 2653 2653

PRODUCTION CASING
7" 23# N-80

SET @ 5,160' MVD, TVD
DV Tool @ 3,500

Cement from Shoe to Surface
Stage 1: 240 SX 50/50 Poz-Class A, 1.24 Yield

Stage 2: 430 SX 14.2 LITE, 1.47 Yield

Dundee/Reed City 3945 3945 Reed City Dolomite Perforations
Estimated Gross 3970'-4120' TVD
3970-4120 TVD Upon placing Cement Plug, hesitate into perforations
Detroit River Group 4170 4170

Plug Cement from Retainer to Surface
775 SX Class A, Neat from Cmt Retiainer to Surface
1.47 Yield

Cement Retainer @ 5,130’

Sylvania Sand Stone 5194 5194
Squeeze 175 SX Class A, Neat below Cmt Retainer
1.47 Yield at 130%.

#

PBTD = TD
TD @ +- 5,550'

Figure 14. P& A



MPC 2D (AS AMENDED MAY 2015)
SURFACE: NW/4 SEC 31, T17N R08W, 43.825948, -85.322932
BOTTOM: SW/4 SEC 30, T17N R08W, 43.832871, -85.322873
OSCEOLA COUNTY, MI

PROPOSED WELLBORE DIAGRAM

GL @ +/-1,124'
Geological Zone TVD MD KB @ +/- 1137 UPDATED MAY 22, 2015 BY TAP
Quaternary H 0 0
Quaternary G 117 117 0 13 3/8" HOLE
Quaternary F1 165 165 SURFACE CASING
Quaternary F 196 196 9-5/8" 36# J-55
Quaternary E 342 342 SET @ 800
Quaternary E/1 410 410 Cement to Surface
Quaternary D 461 461 320 SX 50/50 Poz and Lite, 1.47 Yield

Production String

4.5# 11.6-15.5 L-80

Arrow Set 10K 7" Packer at +/- 3900' TVD

Set in Compression

Annulus fluid is inhibited brine, +/- 1.1-1.2 SG

Coldwater Shale 1893 2034
PRODUCTION CASING
7" 23# N-80
SET @ 5,700' MVD, +- 5,160' TVD
BASE of AMHURSTBURG
Antrim Shale 2653 2897 DV Tool @ 3,500' TVD, 3,858', MD

Cement from Shoe to Surface
Stage 1: 270 SX 50/50 Poz-Class A, 1.24 Yield
Stage 2: 473 SX 14.2 LITE, 1.47 Yield

Dundee/Reed City 3945 4363 Reed City Dolomite Perforations
Estimated Gross 3970'-4120' TVD
4391-4562' MD
Detroit River Group 4170 4618
Sylvania Sand Stone 5194 5718 LINER HANGER AT +/ - 5,600' MD
\ SLOTTED LINER BELOW CASING SHOE
\ \

PBTD =TD
TD @ +/- 5,550' TVD, 6,130 MD

FIGURE F14.



MPC 2D (AS AMENDED MAY 2015)
SURFACE: NW/4 SEC 31, T17N R08W, 43.825948, -85.322932
BOTTOM: SW/4 SEC 30, T17N R08W, 43.832871, -85.322873
OSCEOLA COUNTY, Mi
PLUGGED WELLBORE DIAGRAM

GL @ +/-1,124'
Geological Zone TVD MD KB @ +/- 1137 UPDATED MAY 22, 2015 BY TAP
Quaternary H 0 0
Quaternary G 117 117 13 3/8" HOLE
Quaternary F1 165 165 SURFACE CASING
Quaternary F 196 196 9 5/8" 36.0# J-55
Quaternary E 342 342 SET @ 800'
Quaternary E/1 410 410 Cement to Surface
Quaternary D 461 461 320 SX 50/50 Poz and Lite, 1.47 Yield

Production String

4.5# 11.6-15.5 L-80

Arrow Set 10K 7" Packer at +/- 5600' MD

Set in Compression

Annulus fluid is inhibited brine, +/- 1.1-1.2 SG

8 3/4" HOLE
PRODUCTION CASING

7" 23# N-80

SET @ 5,700' MVD, +/-5,160"' TVD

BASE of AMHURSTBURG

DV Tool @ 3,500' TVD, 3,858', MD

Cement from Shoe to Surface

Stage 1: 270 SX 50/50 Poz-Class A, 1.24 Yield

Stage 2: 473 SX 14.2 LITE, 1.47 Yield

Reed City Dolomite Perforations
Estimated Gross 3970'-4120' TVD
4391'-4562' MD
Upon placing plug, hesitate into perforations

Plug Cement from Retainer to Surface
840 SX Class A, Neat from Cmt Retiainer to Surface
1.47 Yield 4

Cement Retainer @ 5,590 MD.

Sylvania Sand Stone 5194 5718

Squeeze 200 SX Class A, Neat below Cmt Retainer
1.47 Yield at 130%.

PBTD =TD
TD @ +/- 5,550' TVD, 6,130 MD

FIGURE F14. P & A.



MPC 3D (AMENDED MAY 2015)

SURFACE: NE/4 SEC 36, T17N R09W, 43.818448, - 85.326073

VERTICAL WELL

OSCEOLA COUNTY, Mi

PROPOSED WELLBORE DIAGRAM

UPDATED MAY 22ND 2015 BY TAP

GL @ +/-1,190"
Geological Zone TVD MD KB @ +/- 2003'
Quaternary H 0 0
Quaternary G 0 0
Quaternary F1 59 59
Quaternary F 138 138
Quaternary E 323 323
Quaternary E/1 393 393

Quaternary D 439 439

Coldwater Shale 1818 1818

Antrim Shale 2565 2565

Dundee/Reed City 3858 3858
Detroit River Group 4088 4088
Sylvania Sand Stone 5105 5105

e
TTTTTR™

PBTD = TD
TD @ +/- 5,550'

FIGURE F14.

13 3/8" HOLE
SURFACE CASING
9-5/8" 36# J-55
SET @ 800'
Cement to Surface
320 SX 50/50 Poz and Lite, 1.47 Yield

8 3/4" HOLE DRILLED TO 5,500' (5,500 TVD)

PRODUCTION CASING

7" 23# N-80

SET @ 5,160' MVD, TVD

BASE of AMHURSTBURG

DV Tool @ 3,500'

Cement from Shoe to Surface

Stage 1: 240 SX 50/50 Poz-Class A, 1.24 Yield
Stage 2: 430 SX 14.2 LITE, 1.47 Yield
Production String

4.5#11.6-15.5 L-80
Arrow Set 10K 7" Packer at +/- 3850' TVD

Set in Compression
Annulus fluid is inhibited brine, +/- 1.1-1.2 SG

Reed City Dolomite Perforations
Estimated Gross 3920'-4070' TVD

LINER HANGER AT +/ - 5,100'
SLOTTED LINER BELOW CASING SHOE
TO TD AT +/- 5,550



MPC 3D
SURFACE: NE/4 SEC 36, T17N R09W, 43.818448, - 85.326073
VERTICAL WELL
OSCEOLA COUNTY, MI

PLUGGED WELLBORE DIAGRAM

GL @ +/-1,190°

TVD MD KB @ +/- 2003' UPDATED MAY 22ND 2015 BY TAP
Quaternary H 0 0
Quaternary G 0 0 13 3/8" HOLE
Quaternary F1 59 59 SURFACE CASING
Quaternary F 138 138 9-5/8" 36# J-55
Quaternary E 323 323 SET @ 800'
Quaternary E/1 393 393 Cement to Surface
Quaternary D 439 439 320 SX 50/50 Poz and Lite, 1.47 Yield

Lowest USDW at 550", behind surface casing.

8 3/4" HOLE DRILLED TO 5,500' (5,500 TVD)

Coldwater Shale 1818 1818

Antrim Shale 2565 2565

PRODUCTION CASING
7" 23# N-80

SET @ 5,160' MVD, TVD
DV Tool @ 3,500

Cement from Shoe to Surface
Stage 1: 240 SX 50/50 Poz-Class A, 1.24 Yield

Stage 2: 430 SX 14.2 LITE, 1.47 Yield

Dundee/Reed City 3858 3858 Reed City Dolomite Perforations
Estimated Gross 3920'-4070' TVD
Upon placing Cement Plug, hesitate into perforations
Detroit River Group 4088 4088

Plug Cement from Retainer to Surface
775 SX Class A, Neat from Cmt Retiainer to Surface 4
1.47 Yield

Cement Retainer @ 5,130’

Sylvania Sand Stone 5105 5105

Squeeze 175 SX Class A, Neat below Cmt Retainer
1.47 Yield at 130%.

PBTD = TD
TD @ +- 5,550'

Figure 14.P & A



OMB No. 2040-0042 Approval Expires 11/30/2014

c EPA Washington, DC 20460
\Y4

United States Environmental Protection Agency

PLUGGING AND ABANDONMENT PLAN

Name and Address of Facility Name and Address of Owner/Operator

MPC 1D Michigan Potash Operating, LLC c/o Fox Rothschild
1225 17th Street, Suite 2200, Denver, CO 80215

L te Well and Outline Unit State County Permit Number
ocate Well and Outline Unit on P
Section Plat - 640 Acres Michi gan Osceola
N Surface Location Description
T T T T T T SE 114 of SV_1/4 of NW 1/4 of MW 1/4 of Section 31  Township 17 Range 8
— Jl- —_ I— Jl- — Jl- —_ I— Jl- —_ Locate well in two directions from nearest lines of quarter section and drilling unit
_o_|__|__|____|__|__|__ Surface
J_ |_ J_ J_ |_ J_ Location ____ ft. frm (N/S) N Line of quarter section 1051'FRM N
— | - | | . | - | | - and ft. from (E/'W) W Line of quarter section. 376 'FRM W
W | | | | | I E TYPE OF AUTHORIZATION WELL ACTIVITY
1 1 1 1 1 1
1 L1 1 L1 [V] individual Permit [V] cLass |
T | | Area Permit [ 1cLassn
__|__'__|__ __|__|__|__ D Rule ‘7\ Brine Disposal
1 l—\ Enhanced Recovery
_J__LJ___J__LJ__ Number of Wells
| | | | | | |—| Hydrocarbon Storage
L L [ | cLassm
S
Lease Name Well Number MPC 1D
CASING AND TUBING RECORD AFTER PLUGGING METHOD OF EMPLACEMENT OF CEMENT PLUGS
SIZE WT (LB/FT) | TO BE PUT IN WELL (FT) | TO BE LEFT IN WELL (FT) HOLE SIZE D The Balance Method
95/8 1|36 800 800 133/8 [] The Dump Bailer Method
7 23-28 5160 5160 83/4 [] The Two-Plug Method
m Other
CEMENTING TO PLUG AND ABANDON DATA: PLUG #1 PLUG #2 PLUG #3 PLUG #4 PLUG #5 PLUG #6 PLUG #7
Size of Hole or Pipe in which Plug Will Be Placed (inche: 8 3/4" 7"
Depth to Bottom of Tubing or Drill Pipe (ft BOTTOM OF PLUG (S) 5500 5130
Sacks of Cement To Be Used (each plug) 155 775
Slurry Volume To Be Pumped (cu. ft.) 228 1140
Calculated Top of Plug (ft.) 5130 0
Measured Top of Plug (if tagged ft.) 5130 0
Slurry Wt. (Lb./Gal.) 14.2 14.2
Type Cement or Other Material (Class Ill) A A
LIST ALL OPEN HOLE AND/OR PERFORATED INTERVALS AND INTERVALS WHERE CASING WILL BE VARIED (if any)
From To From To
5160 Open hole 5550 Open Hole

3970 Reed City Perfs (Est.Gross) || 4120 Reed City Perfs (Est.Gross)

Estimated Cost to Plug Wells
$ 30,400

Certification

possibliity of fine and imprisonment. (Ref. 40 CFR 144.32)

EPA Form 7520-14 (Rev. 12-11)

I certify under the penalty of law that | have personally examined and am familiar with the information submitted in this document and all
attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the
information is true, accurate, and complete. | am aware that there are significant penalties for submitting false information, including the

Name and Official Title (Please type or print) Signature Date Signed
Theodore A. Pagano, P.E., P.G., General Manager ﬁ_/_——,__( 05/22/2014




ORIGINAL WELL CONSTRUCTION DURING OPERATION
MICHIGAN POTASH INJECTION WELL
OSCEOLA COUNTY, MICHIGAN
MPC 1D (AS AMENDED MAY 2015)

Surface

PLUGGING AND ABANDONMENT CONSTRUCTION
MICHIGAN POTASH INJECTION WELL

OSCEOLA COUNTY, MICHIGAN

MPC 1D (AS AMENDED MAY 2015)

Surface

Top of cement
SURFACE

Top of cement
N/A

Top of Cement
SURFACE

Perforations
3970-4120 TVD

Hole Size
8 3/4

13 3/8" Hole

9 5/8" 36# J55
Surface Casing
800

Intermediate Csg.

Open Hole

** Add Any Additional Information

* May not Apply

N/A

Packer Depth
3920'

7" 23# N80

Long String Csg.
5,160

* Depth
5,550

Top Plug Interval
SURFACE

*USDW Base Plug
Interval
800

*Intermediate Cut/Rip
Point Plug Interval
N/A

*Middle Plug Interval
N/A

*Long String Cut/Rip
Point Plug Interval
N/A

Bottom Plug Depth
5130

*Mechanical Plug Depth
Retainer @ 5,130'

** Add Any Additional Information

* May not Apply

4' below ground level.

P&A Marker

Surface Casing
800

USDW Base
620

*Intermediate
Cut/Rip Depth
N/A

*Intermediate Csg.
N/A

*Long String Csg
Cut/Rip Depth
N/A

Long String Csg.
5160

Depth
5,550

LIST OF ALL OPEN AND/OR PERFORATED INTERVALS

AND INTERVALS WHERE CASING WILL BE VARIED

Specify Open Hole/ Perforations/ Varied Casing From To Formation Name

9 5/8" 36# Surface Casing 0 800 Surface

7" 23# Production Casing 0 5160 Production
Perforations 3970 4120 Reed City Dolomite (Estimated Gross)
OPEN HOLE 5160 5500 Bass Island Dolomite, Sylvania Sand




OMB No. 2040-0042

Approval Expires 11/30/2014

< EPA

United States Environmental Protection Agency
Washington, DC 20460

PLUGGING AND ABANDONMENT PLAN

MPC

2D

Name and Address of Facility

Name and Address of Owner/Operator

Michigan Potash Operating, LLC c/o Fox Rothschild
1225 17th Street, Suite 2200, Denver, CO 80215

L te Well and Outline Unit State County Permit Number
ocate Well and Outline Unit on T
Section Plat - 640 Acres Michi gan Osceola
N Surface Location Description
T T T T T T SE 114 of SV_1/4 of NW 1/4 of MW 1/4 of Section 31  Township 17 Range 8
— Jl- —_ I— Jl- — Jl- —_ I— Jl- —_ Locate well in two directions from nearest lines of quarter section and drilling unit
_o_|__|__|____|__|__|__ Surface
J_ |_ J_ J_ |_ J_ Location ____ ft. frm (N/S) N Line of quarter section 1050'FRM N
— | _l | . | _l | - and ft. from (E/'W) W Line of quarter section. 396 'FRM W
W | | | | | I E TYPE OF AUTHORIZATION WELL ACTIVITY
! ! ! ! ! !
1 L1 1 L1 [V] individual Permit [V] cLass |
T | | Area Permit [ 1cLassn
__|__'__|__ __|__|__|__ D Rule ‘7\ Brine Disposal
1 l—\ Enhanced Recovery
_J__LJ___J__LJ__ Number of Wells
| | | | | | |—| Hydrocarbon Storage
L L [ | cLassm
S
Lease Name Well Number MPC 2D
CASING AND TUBING RECORD AFTER PLUGGING METHOD OF EMPLACEMENT OF CEMENT PLUGS
SIZE WT (LB/FT) | TO BE PUT IN WELL (FT) | TO BE LEFT IN WELL (FT) HOLE SIZE D The Balance Method
95/8 |36 800 800 133/8 [] The Dump Bailer Method
7 23-28 5700 5700 83/4 [] The Two-Plug Method
m Other
CEMENTING TO PLUG AND ABANDON DATA: PLUG #1 PLUG #2 PLUG #3 PLUG #4 PLUG #5 PLUG #6 PLUG #7
Size of Hole or Pipe in which Plug Will Be Placed (inche: 8 3/4" 7"
Depth to Bottom of Tubing or Drill Pipe (ft bottom of plug | 5700 5590
Sacks of Cement To Be Used (each plug) 160.00 1030
Slurry Volume To Be Pumped (cu. ft.) 233.00 1511.00
Calculated Top of Plug (ft.) 5590 0
Measured Top of Plug (if tagged ft.) 5590 0
Slurry Wt. (Lb./Gal.) 14.2 14.2
Type Cement or Other Material (Class Ill) A A

LIST ALL OPEN HOLE AND/OR PERFORATED INTERVALS AND INTERVALS WHERE CASING WILL BE VARIED (if any)

From To

From

To

5185 TVD, 5700 MD open hole

5550 TVD, 6130 MD open hole

3970 TVD, 4391 MD RC* Perfs

4120 TVD, 4562 MD RC* Perfs

*RC=Reed City Dolomite

Estimated Cost to Plug Wells
$ 30,400

possibliity of fine and imprisonment. (Ref. 40 CFR 144.32)

Name and Official Title (Please type or print)
Theodore A. Pagano, P.E., P.G., General Manager

EPA Form 7520-14 (Rev. 12-11)

Certification

I certify under the penalty of law that | have personally examined and am familiar with the information submitted in this document and all
attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the
information is true, accurate, and complete. | am aware that there are significant penalties for submitting false information, including the

Signature Z’_/_’_(

Date Signed
05/22/2015




ORIGINAL WELL CONSTRUCTION DURING OPERATION
MICHIGAN POTASH INJECTION WELL
OSCEOLA COUNTY, MICHIGAN
MPC 2D (AS AMENDED MAY 2015)

Surface

PLUGGING AND ABANDONMENT CONSTRUCTION
MICHIGAN POTASH INJECTION WELL

OSCEOLA COUNTY, MICHIGAN

MPC 2D (AS AMENDED MAY 2015)

Surface

Top of cement
SURFACE

Top of cement
N/A

13 3/8" Hole

9 5/8" 36# J55
Surface Casing
800

Intermediate Csg.

| ] || N/A
B¢
Top of Cement
SURFACE Packer Depth
3920'
7" 23-38# N80
Perforations || || Long String Csg.
3970-4120 TVD 5160 TVD
4391'-4562' MD 5700 MD
Hole Size * Depth
8 3/4 5550 TVD
Open Hole 6130 MD

** Add Any Additional Information

* May not Apply

Top Plug Interval
SURFACE

*USDW Base Plug
Interval
800

*Intermediate Cut/Rip
Point Plug Interval
N/A

*Middle Plug Interval
N/A

*Long String Cut/Rip
Point Plug Interval
N/A

Bottom Plug Depth
5130

*Mechanical Plug Depth
Retainer @ 5,130

** Add Any Additional Information

* May not Apply

4' below ground level.

P&A Marker

Surface Casing
800

USDW Base
620

*Intermediate
Cut/Rip Depth
N/A

*Intermediate Csg.
N/A

*Long String Csg
Cut/Rip Depth
N/A

Long String Csg.
5160 TVD
5700 MD

Depth
5550 TVD
6130 MD

LIST OF ALL OPEN AND/OR PERFORATED INTERVALS

AND INTERVALS WHERE CASING WILL BE VARIED

Specify Open Hole/ Perforations/ Varied Casing From To Formation Name

9 5/8" 36# Surface Casing 0 800 Surface

7" 23# Production Casing, MD 0 5700 Production
Perforations, MD 4391 4562 Reed City Dolomite (Estimated Gross)
OPEN HOLE, MD 6700 6130 Bass Island Dolomite, Sylvania Sand




OMB No. 2040-0042 Approval Expires 11/30/2014

c EPA Washington, DC 20460
\Y4

United States Environmental Protection Agency

PLUGGING AND ABANDONMENT PLAN

Name and Address of Facility Name and Address of Owner/Operator

MPC 3D Michigan Potash Operating, LLC c/o Fox Rothschild
1225 17th Street, Suite 2200, Denver, CO 80215

L te Well and Outline Unit State County Permit Number
ocate Well and Outline Unit on P
Section Plat - 640 Acres Michi gan Osceola
N Surface Location Description
I I I I I I SW | 1/4 of $1I4 of NE 1/4 of i 1/4 of Section 36 Township 17 Range 9
— Jl- —_ I— Jl- — Jl- —_ I— Jl- —_ Locate well in two directions from nearest lines of quarter section and drilling unit
__|__|__|____|__|__|__ Surface
J_ |_ J_ J_ |_ J_ Location ____ ft. frm (N/S) N Line of quarter section 1168'FRM N
— | - | | . | - | | - and ft. from (E/W) E__Line of quarter section. 442'FRM E
W | | | | | I E TYPE OF AUTHORIZATION WELL ACTIVITY
1 1 1 1 1 1
1 L1 1 L1 [V] individual Permit [V] cLass |
T | | Area Permit [ 1cLassn
__|__'__|__ __|__|__|9_ D Rule ‘7\ Brine Disposal
1 l—\ Enhanced Recovery
_J__LJ___J__LJ__ Number of Wells +
| | | | | | |—| Hydrocarbon Storage
L L [ | cLassm
S
Lease Name Well Number MPC 3D
CASING AND TUBING RECORD AFTER PLUGGING METHOD OF EMPLACEMENT OF CEMENT PLUGS
SIZE WT (LB/FT) | TO BE PUT IN WELL (FT) | TO BE LEFT IN WELL (FT) HOLE SIZE D The Balance Method
95/8 |36 800 800 133/8 [] The Dump Bailer Method
7 23-28 5160 5160 83/4 [] The Two-Plug Method
m Other
CEMENTING TO PLUG AND ABANDON DATA: PLUG #1 PLUG #2 PLUG #3 PLUG #4 PLUG #5 PLUG #6 PLUG #7
Size of Hole or Pipe in which Plug Will Be Placed (inche: 8 3/4" 7"
Depth to Bottom of Tubing or Drill Pipe (ft bottom of plug 5500 5130
Sacks of Cement To Be Used (each plug) 155 775
Slurry Volume To Be Pumped (cu. ft.) 228 1140
Calculated Top of Plug (ft.) 5130 0
Measured Top of Plug (if tagged ft.) 5130 0
Slurry Wt. (Lb./Gal.) 14.2 14.2
Type Cement or Other Material (Class Ill) A A
LIST ALL OPEN HOLE AND/OR PERFORATED INTERVALS AND INTERVALS WHERE CASING WILL BE VARIED (if any)
From To From To
5160 Open Hole 5550 Open Hole

3900 Reed City Perfs (Est.Gross) || 4080 Reed City Perfs (Est.Gross)

Estimated Cost to Plug Wells
$ 30,400

Certification

possibliity of fine and imprisonment. (Ref. 40 CFR 144.32)

EPA Form 7520-14 (Rev. 12-11)

I certify under the penalty of law that | have personally examined and am familiar with the information submitted in this document and all
attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the
information is true, accurate, and complete. | am aware that there are significant penalties for submitting false information, including the

Name and Official Title (Please type or print) Signature Date Signed
Theodore A. Pagano, P.E., P.G., General Manager ZI_/——? 05/22/2014




ORIGINAL WELL CONSTRUCTION DURING OPERATION
MICHIGAN POTASH INJECTION WELL
OSCEOLA COUNTY, MICHIGAN
MPC 3D (AS AMENDED MAY 2015)

Surface

PLUGGING AND ABANDONMENT CONSTRUCTION
MICHIGAN POTASH INJECTION WELL

OSCEOLA COUNTY, MICHIGAN

MPC 3D (AS AMENDED MAY 2015)

Surface

Top of cement
SURFACE

Top of cement
N/A

Top of Cement
SURFACE

Perforations
3920-4070 TVD

Hole Size
8 3/4

13 3/8" Hole

9 5/8" 36# J55
Surface Casing
800

Intermediate Csg.

Open Hole

** Add Any Additional Information

* May not Apply

N/A

Packer Depth
3920'

7" 23-38# N80

Long String Csg.
5,160

* Depth
5,550

Top Plug Interval
SURFACE

*USDW Base Plug
Interval
800

*Intermediate Cut/Rip
Point Plug Interval
N/A

*Middle Plug Interval
N/A

*Long String Cut/Rip
Point Plug Interval
N/A

Bottom Plug Depth
5130

*Mechanical Plug Depth
Retainer @ 5,130'

** Add Any Additional Information

* May not Apply

4' below ground level.

P&A Marker

Surface Casing
800

USDW Base
620

*Intermediate
Cut/Rip Depth
N/A

*Intermediate Csg.
N/A

*Long String Csg
Cut/Rip Depth
N/A

Long String Csg.
5160

Depth
5,550

LIST OF ALL OPEN AND/OR PERFORATED INTERVALS

AND INTERVALS WHERE CASING WILL BE VARIED

Specify Open Hole/ Perforations/ Varied Casing From To Formation Name

9 5/8" 36# Surface Casing 0 800 Surface

7" 23# Production Casing 0 5160 Production
Perforations 3920 4070 Reed City Dolomite (Estimated Gross)
OPEN HOLE 5160 5550 Bass Island Dolomite, Sylvania Sand




‘meIGAN Potasn OPerATING, LLC

EPA request for Additional Information (May 2015):

3. The "Plugging and Abandonment Plan" (EPA Form 7520-14 page 1 and 2) did not contain the following
information:

a. "Casing and Tubing Record After Plugging" (page 1 of EPA form). This section of the form must identify
all proposed casing strings.

b. "Depth to Bottom of Tubing or Drill Pipe" (page 1 of EPA form). The bottom of the proposed plugs must
be identified in this space.

c. "Measured Top of Plug" (page 1 of EPA form). Although the title identifies measure top of plug, an
estimation of the plug tops must be entered in the space.

d. "List All Open Hole and/or Perforated Intervals ... " (page 1 and 2 of EPA form). Open hole and
perforated intervals must be identified. Please submit revised Plugging and Abandonment Plans (EPA
Form 7520-14, pages 1 and 2) for all three wells with an authorized signature as set out in 40 C.F.R.
§144.32(a)(1) or (2), as applicable.

1.0 Amend and/or replace “Plugging and Abandonment Plan” (EPA Form 7520-14).

Please find EPA Form 7520-14 attached hereto, and referenced in Section 2.2 for the three proposed
wellbores

OPERATORS RESPONSE, MAY 228P 2015
CLASS I PERMIT NUMBER MI-133-11-0004,0005,0006 ' M Pc



MICHIGAN PorasH OPERATING, LLC

EPA request for Additional Information (May 2015):

4.

4.1

4.2

4.3

Attachment H.2 of the permit application identifies that injection tests were made within the Reed City
Dolomite. Results from these tests established a fracture gradient of 1.18 psi per foot and did not result in
fracturing the tested formation. For EPA to consider this fracture gradient when calculating the maximum
injection pressure for the proposed three wells, Michigan Potash must submit the test data referenced in
Attachment H.2 of the application. A scaled map identifying Michigan Potash's three proposed injection
wells and the well or wells used in the injection tests must also be submitted with the test results.

Submit injection test data for the Reed City Dolomite.

The reference data for Attachment H.2 is identified with the following active Non-Hazardous Class I
injection wells, and can be referenced via Region V permit files as follows:

1995 RE-APPLICATION for underground permit No. MI-133-11-0001 (The Woodward 1-26):
APPENDIX A.

1995 RE-APPLCIATION for underground permit No. MI-133-11-0002 (The Thomas 1-26):
APPENDIX A.

The above described data has been utilized subsequently in the 2006 RE-APPLICATION for both MI-
133-11-0001 (the Woodward 1-26) and MI-133-11-0002 (the Thomas 1-26), as attached hereby for ease
of reference, and on the permit criteria.

Submit a scaled map identifying Michigan Potash’s three proposed injection wells and the well or
wells used in the injection tests.

Please see the attached, AMENDED ATTACHEMENT H.2. FIGURE H.2 Map showing Existing Class
I NON-HAZARDOUS Injection Wells containing injection falloff and in-situ stress data , the Thomas
1-26 (NW4NW4 Section 26) and the Woodward 1-26 (NE4SW4 Section 26).

Please also see re-attached, ATTACHMENT B, Figure B2, concerning the above referenced wells with
In-situ stress data.

Other applicable information.
As per section 2.1 of this written response, and as per section L.1 (As Amended May 22, 2015, See

Section 2.1), Michigan Potash proposes to conduct all the necessary and applicable in-situ stress tests in
the event the Reed City Dolomite is accessed via perforations.

OPERATORS RESPONSE, MAY 22NP 2015
CLASS I PERMIT NUMBER MI-133-11-0004,0005,0006 ' M Pc



SUBSURFAGE

i N

PERMIT RE-APPLICATION
CLASS I NON-HAZARDOUS INJECTION WELL

WOODWARD 1-26
(MI-133-11-0001)

MOSAIC POTASH HERSEY, LLC
HERSEY, MICHIGAN

Jormerly
Kalium Chemiceals, Ltd.
IMC Kalium, Ltd.
PPG Industries, Inc.

SUBSURFACE PROJECT NO. 6075849

REPORT SUBMITTED
AUGUST 2006

PREPARED BY

SUBSURFACE TECHNOLOGY, INC.
SOUTH BEND, INDIANA -

File: pjm/mosaic-Woodward-5849.wpd



H.2

OPERATING DATA

Average and Maximum Injection Rate and Volume

Disposal flow rates vary from a minimum of 90 gallons per minute (129,000 gallons per day)
to a maximum of 600 gallons per minute (864,000 gallons per day). The average disposal flow
rate for the Woodward Wellis 175 gallons per minute (252,000 gallons per day). At any given
time, disposal may occur to a single well or to both wells simultaneously.

Average and Maximum Injection Pressures

The maximum injection pressure has been set by permit at 2,576 psig for the Woodward 1-26
well.

Injection fluid may be water (specific gravity of 1.0) or a partially saturated sodium

- chloride/potassium chloride brine solution with a specific gravity as high as 1.2,

.3

SUBSURFACE

Previous documents submitted to the USEPA (1995 Re-Permit Application (Attachment H-2
and Appendix A); 1984 Permit Application) indicated a maximum injection pressure for water
of 2,928 psi and for brine of 2,589 psi. This information was based upon previously conducted
fracture testing at the top perforation of the injection zone (4,647 psi). A pressure gradient of
1.18 psi per foot was calculated. ‘

Upon review of the previous ten years of operation records, the average injection pressure
remains between 600 to 900 psi as stated in the previous 1995 Permit Re-Application.

Source(s) of Waste (brief description of industrial process(es) which produce the waste)

The wastestream injected into the Woodward 1-26 well is non-hazardous waste brine generated
by solution mining of potash (KCL) and salt (NaCl) deposits.

Sodium hydroxide is used in the stripping of H,S from the production brine. Pump packing
seal water (<10gpm), and a bleed system (<10gpm) containing some sodium bisulfite from the
H,S stripping system are also added to the disposal wastestream.

A series of four purge wells on the site intercept and pump groundwater containing chlorides
{average concentration 7,456 mg/l} into the process stream that may partially reach the
wastestream entering the disposal wells.

H-1 File: pjm/mosaic-Woodward-5849. wpd



MI-133-11-0001
Page A-1 of 1
ATTACHMENT A ‘

SUMMARY OF OPERATING, MONITORING AND REPORTING REQUIREMENTS

MONITORING REPORTING

CHARACTERISTIC LIMITATION FREQUENCY FREQUENCY
Injection Pressure 2526 psig maxinmm’ continuous monthly
Armulus Pressure _ 100 psig minimum contimuous monthly
Annulus/Tubing 100 psig minimmum continuoﬁs monthly
Differential above operating :
: injection pressure
Flow Rate continuous monthly
Cumulative Volume continuous monthly
Annulus Fluid Loss monthly - monthly
Chemical Composition of quarterly quarterly
Injected Fluids™ ' ,
Physical Characteristics of quarterly ‘. quarterly
Injected Fluids™ =

Samplihg Location: The sample location will be at a manual spigot, located at the discharge point of the final filtration
unit and the suction of the injection pumps.

* The limitation on injection pressure will serve to prevent injection-formation fracturing. This limitation was calculated
using the following formula: [{Fracture Gradient — {0.433 psi/ft x specific gravity)} x depth] - 14.7 psi. The fracture
gradient of 1.17 psi/ft was determined by site specific testing of the injection zone. The Dundee Limestone at 3906 was
used as the depth and a specific gravity of 1.2 was used for the injection fluid, If the permittee decides in the future to
perforate the casing and inject directly into the Dundee Limestone, the permittee will be required to conduct approved
in-situ stress tests, in which case the maximum injection pressure will be modified to reflect the specific value of the
fracture gradient in this well. Such modification shall be considered a minor modification as allowed for at 40 CFR

§144.41(f). The permittee is also required to submit the test procedures to the Diréctor for approval prior to conducting
the tests.

** As specified in the Sampling and Analysis Plan, found in the administrative record for this permit. At a minimum, this
analysis shall include, but not be limited to, the following: Temperature, Specific Conductance, pH and Specific
Gravity. '



SUBSURFACE

0 e L L Ao

PERMIT RE-APPLICATION
CLASS INON-BAZARDOUS INJECTION WELL

THOMAS 1-26
(MI-133-11-0002)

MOSAIC POTASH OERSEY, LLC
HERSEY, MICHIGAN

formerly
Kalium Chemicals, Ltd.

IMC Kalium, Lid.
PPG Industries, Inc.

SUBSURFACE PROJECT NO. 6075849

REPORT SUBMITTED
AUGUST 2006

PREPARED BY

SUBSURFACE TECHNOLOGY, INC..
SOUTH BEND, INDIANA

Hile: pjm/mosaic-Thomas-5849, wpd



H.2

H.3

OPERATING DATA

Average and Maximum Injection Rate and Volume

Disposal flow rates vary from a minimum of 90 gallons per minute (129,000 gallons per day)
to a maximum of 600 gallons per minute (864,000 gallons per day). The average disposal flow
rate for the Thomas Well is 350 gallons per minute (504,000 gallons per day). At any given
time, disposal may occur to a single well or to both wells simultaneously.

Average and Maximum Injection Pressures

The maximum injection pressure has been set by permit at 2,533 psig for the Thomas 1-26
well.

Injection fluid may be water (specific gravity of 1.0} or a partially saturated sodium
chloride/potassium chloride brine solution with a specific gravity as high as 1.2.

Previous documents submitted to the USEPA (1995 Re-Permit Application (Attachment H-2
and Appendix A); 1984 Fenix & Scisson Permit Application) indicated a maximum injection
pressure for water of 2,928 psi and for brine of 2,589 psi. This information was based upon
previously conducted fracture testing at the top perforation of the Reed City Dolomite injection
interval (4,647 psi). A pressure gradient of 1.18 psi per foot was calculated.

Upon review of the previous ten years of operation records, the average injection pressure
remains between 600 to 900 psi as stated in the previous 1995 Permit Re-Application.

Source(s) of Waste (brief description of industrial process(es) which produce the waste)

The wastestream injected into the Thomas 1-26 well is non-hazardous waste brine generated
by solution mining of potash (KCl1) and salt (NaCl) deposits.

Sodium hydroxide is used in the stripping of H,S from the production brine. Pump packing
seal water (<10gpm) and a bleed system (<10gpm) containing some sodium bisulfite from the
H,S stripping system are also added to the disposal wastestream. Boiler blowdown of typically
less than 10 gpm, floor washdown of less than 10 gpm , and YPS (>1% by wt.) used as an anti-
caking coating for salt all become part of the disposal waste stream.

A series of four purge wells on the site intercept and pump groundwater containing chlorides

(average concentration 7,456 mg/l) into the process stream that may partially reach the
wastestream entering the disposal wells.

H-1 File: pjm/mosaic-Thomas-5849,wpd



MI-133-11-0002
Page A-1 of 1
ATTACHMENT A

SUMMARY OF OPERATING, MONITORING AND REPORTING REQUIREMENTS

MONITORING REPORTING

CHARACTERISTIC LIMITATION FREQUENCY FREQUENCY
Tnjection Pressure ' 2483 psig maximum’ conlinueus monﬂﬂy
Anmulus Pressure 100 psig mininmm continuous montﬁly
Annulus/Tubing 100 psig minimum continuous monthly
Differential above operating
- injection pressure
Flow Rate comtinuous monthly
‘Curmulative Volume K continuous monthly
Annvlus Fluid Loss _ ’ monthly monthty
Chemical Composition of quarterly guarterly
Injected Fluids™ ' JF
Physical Characteristics of ‘ quarterly -quarterly
Injected Fiuids™ '

Sampling Location: The sample location will be at a manual spigot, located at the discharge point of the final filtration
anit and the suction of the injection pummps,

* The limitation on injectips pressure will serve to prevent injection-formation fracturing. This limitation was calculated
using the following formula: [{Fracture Gradient — {0.433 psi/ft X specific gravity)} * depth] - 14.7 psi. The fracture
gradient of 1.17 psi/ft was determined by site specific testing of the injection zone. The Dundee Limestone at 3840 was
used as the depth and a specific gravity of 1.2 was used for the injection fluid. If the permittee decides in the future to
perforate the casing and inject directly into the Dundee Limestone, the permitiee will be required fo conduct approved
in-sHu stress tests, in which case the maximumn injection pressure will be modified to reflect the specific value of the
fracture gradient in this well. Such modification shall be considered a minor modification as allowed for at 40 CFR

§144 41(f). The permitiee is also required to submit the test proceduzes to the Director for approval prior to conducting
the tests.

** As specified in the Sampling and Analysis Plan, found in the administrative record for this permit. At a minimum, this
analysis shall include, but not be limited to, the following: Temperature, Specific Conductance, pH and Specific
Gravity.
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MICHIGAN PorasH OPERATING, LLC

EPA request for Additional Information (May 2015):

5.0 Attachment H.2 of the permit application identifies a calculated friction loss within the well of 38 psi. For
EPA to consider this friction loss when calculating the maximum injection pressure within the three
proposed injection wells, Michigan Potash must submit the well friction analysis that established the 38 psi
pressure loss.

5.1 Submit the well friction analysis that established the 38 psi pressure loss.
The 38 psi pressure loss calculation referenced by Michigan Potash, is based on step down tests as
performed by IMC Kalium in 1995 and reported by they and the their successors in interest (See Section
4.0: 1995 RE-APPLCIATION for underground permit No. MI-133-11-0002 (The Thomas 1-26),
APPENDIX A).

A 38 psi pressure loss consideration is not requested by Michigan Potash at this time.

OPERATORS RESPONSE, MAY 22NP 2015
CLASS I PERMIT NUMBER MI-133-11-0004,0005,0006 ' M Pc



MICHIGAN PorasH OPERATING, LLC

EPA request for Additional Information (May 2015):

6.0 Attachment O of the permit application, "Plans For Well Failures", must include a statement that EPA will
be contacted immediately upon the determination that mechanical integrity has been lost in any of the three
proposed injection wells.

6.1 Amend Attachment O.

Please see the attached and amended Attachment O, including a statement that the EPA Region V, UIC branch will
be immediately contacted upon the determination that there may a loss of mechanical integrity.

OPERATORS RESPONSE, MAY 22NP 2015
CLASS I PERMIT NUMBER MI-133-11-0004,0005,0006 ' M Pc
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mmHIGAN PorasH OPERATING, LLC

ATTACHEMENT O.
CONTINGENCY PLAN FOR WELL FAILURES.

EPA instruction, form 7520-6 (2011):

Outline contingency plans (proposed plans, if any, for Class II) to cope with all shut-ins or wells failures, so as
to prevent migration of fluids into any USDW. The applicant should submit contingency plans for 1) actions
that will be taken if mechanical integrity of well is lost; and 2) storage or alternate treatment or disposal of
waste in the case of emergency shut-in.

0.1

Contingency Plan
Item 1: Actions to be taken in the event of loss of mechanical integrity:

Brine is transmitted through the wells in tubing suspended from the wellhead and extending to a point
near the top of the receiving formation. At or near the bottom of the tubing, the annulus between the
tubing and the cemented casing is sealed with a packer; thus, the entire annulus from the wellhead to the
packer is sealed off from the injected brine. The annulus is filled with an inhibited brine to a point
slightly below the freeze line where the remainder of space is filled with oil. The annulus pressure is
maintained to hold 20 psi at all times at surface and is monitored with a continuously recording pressure
gauge.

If mechanical integrity was compromised the annulus fluid pressure would change and any change
would be immediately detected by a change in the annulus pressure. If the injection tubing or packer
developed a leak, a change in the annulus pressure would develop and would also be immediately
detected by the continuously recording pressure gauge. In either case, investigative and remedial action
would be promptly taken to replace or repair the part damaged following the procedures listed in Section
C-1.

Following any indication that there may be a loss of mechanical integrity, injection will immediately
cease and the EPA Region V, UIC Branch will be immedialtey notified, but within in a time not to
exceed 24 hours of the indication of suspected loss of mechanical integrity. The Michigan
Department of Environmental Quality will be also be notified within the same period of suspected loss
of mechanical integrity.

The report will be ready to relay the following information:

— Name, location, organization and telephone number of the person submitting the report;

— Exact address or location and phone number of the responsible facility;

— Location of the well;

— The date and time of the first indication of loss of mechanical integrity;

— Any damages caused by the loss;

— Danger or threat posed by the loss;

— Actions being used to stop, remove, and mitigate the effects of the loss of mechanical integrity;

— The names of individuals and/or organizations that have also been contacted; and

— Any other information that may facilitate the correct action needed to remediate the loss of mechanical
integrity; and

— Additional preventive measures taken or contemplated to minimize the possibility of recurrence; and

PERMIT APPLICATION, CLASS I
AMENDED MAY 22™° 2015 ' M Pc



mmHIGAN PorasH OPERATING, LLC

— Such other information as the EPA Regional Administrator may reasonably require pertinent to the
identification of loss of mechanical intregrity and future preventative needs.

Item 2: Plan for alternate disposal in the case of emergency shut-in:

The multiple well application allows for an excess of disposal capacity and optionally to allow for
system upsets, emergency shut-in, and contingent disposal capacity.

If failure were to occur to one well, that well would be shut-in immediately, and the entire disposal flow
would be directed to the other well(s). If necessary , flow rates would be reduced as needed to remain
below permitted injection pressure limits.

PERMIT APPLICATION, CLASS I
AMENDED MAY 22™° 2015 ' M Pc



‘meIGAN Potasn OPerATING, LLC

EPA request for Additional Information (May 2015):

7.0 Attachment C of the application, "Corrective Action Plan and Well Data" identifies wells within the 2 mile area
of review that penetrate the proposed injection formations. Construction and plugging documentation was not
provided for the following wells:

a. Jensen 1-2, Permit # 37188

b. Pilarski 1-12, Permit #00340

c. Johnson 1-6, Permit #36067

d. Johnson 2-1, Permit #00377

e. Johnson 3-1, Permit #00337

Please submit the well construction and plugging documentation for these wells.

7.1 Submit the well construction and plugging documentation.

Find attached, a well review index, along with well files for the referenced wells, in the order listed above.

OPERATORS RESPONSE, MAY 228P 2015
CLASS I PERMIT NUMBER MI-133-11-0004,0005,0006 ' M Pc



PLUGGING AND WELL HISTORY REVIEW INDEX

APPENDIX TAB

LETTER Review Check | TRS [API Number Permit Number [|[Well Name and Number Total Depth | Formation at Total Depth | Drill Date |Well Status [[Well Type 'WH_Lat (WH_Long [|Operator Name

Z 17N-9W-36 |[21-133-3611-00-000 36110 THOMPSON  3-36 8366 CINCINNATIAN Oct-82 [[INACTIVE |[NATURAL GAS WELL | 43.8203 || -85.3311 |[Marathon Oil Co.

A 17N-9W-36 |[21-133-36068-00-00 36068 BABCOCK ET AL  1-36 8200 CABOT HEAD Sep-83 [[INACTIVE |[NATURAL GAS WELL | 43.8265 || -85.3272 |[Marathon Oil Co.

B 17N-9W-36  [[21-133-36925-00-00 36925 BALDINO 1-36 8200 CABOT HEAD Sep-83 |[INACTIVE ([NATURAL GAS WELL | 43.8203 || -85.341 [[Marathon Oil Company

H 17N-9W-36  |[21-133-36991-00-00 36991 HODGES ET AL 1-36 8198 CLINTON Oct-83 [[INACTIVE [[DRY HOLE 43.8152 || -85.3294 (|Marathon Oil Co.

doesn't penetrate 17N-9W-36  [[21-133-26888-00-00 26888 GREIN, DONALD 1 1649 BROWN LIMESTONE Aug-67 |INACTIVE |DRY HOLE 43.8225 || -85.3356 "Consumers Energy Company

doesn't penetrate 17N-9W-36  |[21-133-31089-00-00 31089 THOMPSON, DON; HODGES, FRANK; SMIT 1616 MICHIGAN STRAY Jul-76  [INACTIVE [[NATURAL GAS WELL | 43.8186 || -85.3301 "Mutch Harry L

doesn't penetrate 17N-9W-36 |[21-133-30537-00-00 30537 THOMPSON, DON; HODGES, FRANK; SMIT 1602 MARSHALL Nov-75 [INACTIVE [NATURAL GAS WELL | 43.8183 || -85.3299 ||Mutch Harry L

doesn't penetrate 17N-9W-36 |[21-133-2871-00-000 28710 THOMPSON & RANDOLPH 1 1586 MICHIGAN STRAY Dec-71 |[[INACTIVE |[NATURAL GAS WELL | 43.8182 || -85.3394 ||Mutch Harry L

doesn't penetrate 17N-9W-36 ||21-133-28710-01-00 28710 THOMPSON & RANDOLPH 1 1586 MICHIGAN STRAY Dec-71 |[INACTIVE [INATURAL GAS WELL |f 43.8182 || -85.3394 |[Mutch Harry L

doesn't penetrate 17N-9W-36 |[21-133-28498-01-00 28498 GREIN, DONALD 1 1539 MICHIGAN STRAY Aug-71 |INACTIVE |[INATURAL GAS WELL |f 43.8252 |[ -85.3392 |Hersey Oil and Gas Co.

doesn't penetrate 17N-9W-36  |[21-133-28498-00-00 28498 GREIN, DONALD 1 1526 MICHIGAN STRAY Aug-71 |INACTIVE [INATURAL GAS WELL |f 43.8252 |[ -85.3392 |Hersey Oil and Gas Co.

doesn't penetrate 17N-9W-36 |[21-133-28365-00-00 28365 THOMPSON, EDITH 1 1518 MICHIGAN STRAY Jun-71 [INACTIVE [INATURAL GAS WELL | 43.8253 || -85.3295 [[Mutch Harry L

doesn't penetrate 17N-9W-35  [121-133-36627-00-00 36627 STATE HERSEY 1-35 Apr-83 [INACTIVE [ILOCATION 43.8167 || -85.3509 [[Rovsek Aldolph E and Muskegon Development Company
X 17N-9W-35  |[21-133-36355-00-00 36355 STATE HERSEY  2-35 8310 CINCINNATIAN Jan-83 |INACTIVE [DRY HOLE 43.8203 || -85.3604 (|Marathon Oil Co.

F 17N-9W-35  [[21-133-38748-00-00 38748 GREIN  1-35 8206 CABOT HEAD Jun-85 [INACTIVE |INATURAL GAS WELL | 43.8238 || -85.346 [Marathon Oil

doesn't penetrate 17N-9W-35  [121-133-28888-00-00 28888 RANDOLPH & PAINE & THIEL UNIT 1 1655 MICHIGAN STRAY Jul-72  [INACTIVE |DRY HOLE 43.825 -85.3592 [[Mutch J O

doesn't penetrate 17N-9W-35  |21-133-28786-00-00 28786 GREIN, DONALD & PAINE, HENRY 1 1638 MICHIGAN STRAY Mar-72 [ INACTIVE [[NATURAL GAS WELL | 43.8251 -85.349 [[Hersey Oil and Gas Co.

R 17N-9W-26 |[21-133-37519-00-00 37519 MILLER 1-25 8425 CABOT HEAD Aug-84 |INACTIVE [INATURAL GAS WELL |[ 43.8334 |[ -85.3463 |Marathon Oil Co.

DD 17N-9W-26  [21-133-36942-00-00 36942 WOODWARD ET AL 1-26 8135 CABOT HEAD Oct-83 |[INACTIVE |(IDRY HOLE 43.8346 || -85.3568 ||PPG Oil and Gas Company, Inc.

K 17N-9W-26* |[21-133-00378-70-00 378 KALIUM 1042* 8116 A-1 SALT Feb-85 |INACTIVE [PART 625, CLASS III 43.8401 || -85.3619 ||Mosaic USA LLC, DBA Mosaic Potash Hersey, LLC
Y 17N-9W-26* [[21-133-366-00-0000 36600 THOMAS  1-26* 8085 CABOT HEAD Jan-84 |INACTIVE [DRY HOLE 43.8418 || -85.3611 ||PPG Oil and Gas Company, Inc.

L 17N-9W-26* |[21-133-00379-70-00 379 KALIUM 1052* 8045 A-1 SALT Mar-85 |[INACTIVE |[PART 625, CLASS III 43.8398 || -85.3619 ||Mosaic USA LLC, DBA Mosaic Potash Hersey, LLC
1 17N-9W-26* |[21-133-00394-70-00 394 KALIUM HERSEY 1031* 7973 A-1 SALT Oct-94 [[INACTIVE |[PART 625, CLASS III 43.8394 || -85.3618 ||Mosaic USA LLC, DBA Mosaic Potash Hersey, LLC
records unavailable 17N-9W-26* |[21-133-00448-70-00 448 KALIUM HERSEY 2041* 7941 A-1 SALT Jun-00 [INACTIVE [[PART 625, CLASS III 43.8332 || -85.3591 ||Mosaic USA LLC, DBA Mosaic Potash Hersey, LLC
||rec0rds unavailable 17N-9W-26* |21-133-00348-70-00 348 KALIUM 1011* 7827 A-1 EVAPORITE Nov-84 [INACTIVE [PART 625, CLASS III 43.8405 || -85.3615 "Mosaic USA LLC, DBA Mosaic Potash Hersey, LLC
records unavailable 17N-9W-26* |[21-133-00437-70-00 437 KALIUM HERSEY 2081* 7811 A-1 SALT 7-Jun  |[INACTIVE |[PART 625, CLASS III 43.8327 || -85.3592 "Mosaic USA LLC, DBA Mosaic Potash Hersey, LLC
J 17N-9W-26* |[21-133-00381-70-00 381 KALIUM 1031* 4800 A-1 SALT Feb-92 |INACTIVE [PART 625, CLASS III 43.8396 || -85.3619 ||Mosaic USA LLC, DBA Mosaic Potash Hersey, LLC
doesn't penetrate 17N-9W-26 |[21-133-28635-00-00 28635 PAINE, HENRY 1 1558 MICHIGAN STRAY Nov-71 |[INACTIVE |NATURAL GAS WELL [ 43.8324 || -85.3494 ||Mutch Harry L

doesn't penetrate 17N-9W-25  |21-133-30341-00-00 30341 MILLER, DOUGLAS & THIEL, HAULDAH 1561 BROWN LIMESTONE Aug-75 [INACTIVE |DRY HOLE 43.8319 || -85.3392 "Mutch Harry L

doesn't penetrate 17N-9W-25  |[21-133-30384-00-00 30384 JOHNSON, WALT & MILLER, DOUG & THIH 1529 MICHIGAN STRAY Aug-75 |INACTIVE |DRY HOLE 43.8326 || -85.3286 ||Mutch JO

doesn't penetrate 17N-9W-25  |[21-133-12066-00-00 12066 JOHNSON-CODY ET AL COMM. 1 1520 MARSHALL Jan-46 |INACTIVE [DRY HOLE 43.8392 || -85.3297 ||Oryx Energy Co. and Carter Oil Co.

doesn't penetrate 17N-8W-32  [121-133-27307-00-00 27307 MANEY, NORMAN 1 1660 MARSHALL Jul-68 [INACTIVE |DRY HOLE 43.8223 || -85.3049 |[Consumer Power and Michigan Consolidated Gas

E 17N-8W-31 |121-133-34558-00-00 34558 FREUDENBURG  1-31 10858 PRAIRIE DU CHIEN Jul-81 [INACTIVE [DRY HOLE 43.8265 || -85.3083 |JEM Petroleum Corp.

F 17N-8W-31  |[21-133-358-00-0000 35800 GRAY 1-31 9769 PRAIRIE DU CHIEN Aug-82 |INACTIVE |[INATURAL GAS WELL |f 43.8275 || -85.3224 |Marathon Oil Co.

U 17N-8W-31 [[21-133-36336-00-00 36336 PARK 1-31 8216 CLINTON Feb-84 [INACTIVE ([DRY HOLE 43.8203 || -85.322 |Marathon Oil Co.

E 17N-8W-31 |[21-133-34558-01-00 34852 FREUDENBURG 1-31A 8183 DUNDEE Aug-81 |INACTIVE |DRY HOLE 43.8265 || -85.3083 [JEM Petroleum Corp.

doesn't penetrate 17N-8W-31 |[21-133-31786-00-00 31786 KNAPP, GERALD & PARKS, ROBERT 1-3 1590 MICHIGAN STRAY Sep-77 |[INACTIVE ([INATURAL GAS WELL || 43.818 -85.32 |Hersey Oil and Gas Co.

CC 17N-8W-30 (121-133-35977-00-00 35977 WARK  1-30 8371 CINCINNATIAN Sep-82 [[INACTIVE |[DRY HOLE 43.8421 || -85.3128 [[Willmet Inc.

P 17N-8W-30  [[21-133-33466-00-00 33466 MANEY, NORMAN  1-30 5080 AMHERSTBURG Feb-80 [INACTIVE ([DRY HOLE 43.8347 || -85.3196 ||Dart Oil and Gas Co.




APPENDIX TAB

LETTER Review Check | TRS API Number Permit Number ||Well Name and Number Total Depth || Formation at Total Depth || Drill Date [Well Status [[Well Type 'WH_Lat [[WH_Long ||Operator Name

O 17N-8W-30 [[21-133-27159-00-00 27159 MADDERN,H 1 4030 DUNDEE Feb-68 |INACTIVE [DRY HOLE 43.8333 || -85.3126 [|Madlou Inc.

AA 17N-8W-19  |[21-133-38463-00-00 38463 [VUKIN UNIT  1-19 8385 CINCINNATIAN Feb-85 |INACTIVE |[DRY HOLE 43.844 || -85.3148 ||PPG Oil and Gas Company, Inc. and Amoco Production Co.
AA 17N-8W-19  |[21-133-38463-70-00 5006 VUKIN UNIT  1-19 8385 Dec-84 [[INACTIVE |[[DRY HOLE 43.844 || -85.3148 ||PPG Oil and Gas Company, Inc. and Amoco Production Co.
Submitted May 22nd 2015 16N-9W-2* [121-107-37188-00-00 37188 JENSEN  1-2* 8085 CABOT HEAD Nov-83 [INACTIVE |DRY HOLE 43.8073 || -85.3455 [[Marathon Oil Co.

16N-9W-12 16N-9W-12  |21-107-00340-70-00 340 PILARSKI 1-12 8318 CINCINNATIAN Aug-84 [INACTIVE |DRY HOLE 43.7974 || -85.3266 |[PPG Industries, Inc.

T 16N-9W-12* [121-107-36283-00-00 36283 PARK 1-12%* 8215 CINCINNATIAN Jan-83 |INACTIVE [DRY HOLE 43.798 || -85.3409 [[Willmet Inc.

BB 16N-9W-11 [[21-107-00339-70-00 339 WARD 1-11* 8121 CINCINNATIAN Aug-84 |INACTIVE |[DRY HOLE 43.7901 || -85.3466 |IPPG Industries, Inc.

Submitted May 22nd 2015 16N-9W-1 21-107-00377-70-00 377 JOHNSON 2-1 8085 A-1 SALT Apr-84 [INACTIVE |DRY HOLE 43.8098 || -85.3291 ||PPG Industries, Inc.

Submitted May 22nd 2015 16N-9W-1 21-107-00337-70-00 337 JOHNSON 3-1 8073 A-1 EVAPORITE May-84 [[INACTIVE |DRY HOLE 43.8098 || -85.329 |[PPG Industries, Inc.

W 16N-8W-7 21-107-36187-00-00 36187 STEIN 1-7 8380 CINCINNATIAN Nov-82 [INACTIVE ([[DRY HOLE 43.7911 || -85.312 ([Willmet Inc.

Submitted May 22nd 2015 16N-8W-6 21-107-36067-00-00 36067 JOHNSON ET AL  1-6 8386 CINCINNATIAN Oct-82 [[INACTIVE |[[DRY HOLE 43.8057 || -85.322 ([Marathon Oil Co.

doesn't penetrate 16N-8W-6 21-107-30728-00-00 30728 MCLACHLAN, GEORGE 1-6 1670 MICHIGAN STRAY May-76 [INACTIVE [[DRY HOLE 43.8033 || -85.3101 ||Mutch Harry L

doesn't penetrate 16N-8W-6 21-107-30654-00-00 30654 KNAPP, GERALD & JOHNSON, DON  1-6 1610 MICHIGAN STRAY Dec-75 |[INACTIVE |[NATURAL GAS WELL | 43.8109 || -85.3198 ||Mutch Harry L

Y 16N-8W-18* [[21-107-3689-00-000 36890 STEIN  1-18* 8264 CINCINNATIAN Aug-83 |INACTIVE |[DRY HOLE 43.7765 || -85.3074 ||PPG Oil and Gas Company, Inc.




nlrlv‘llcmGAN PorasH OPERATING, LLC

a.Jensen 1-2, Permit # 37188

OPERATORS RESPONSE, MAY 22NP 2015
CLASS I PERMIT NUMBER MI-133-11-0004,0005,0006 ' M Pc



STATE OF MICHIGAN : —— 4
DEPARTMENT OF NATURAL RESOURCES P

GECLOGICAL SURVEY DIVISION AMENDED 1-27-88
WELL PLUGGING RECORD PERMIT NUMBER
{Submit in TRIPLICATE Within 30 Days After Plugging is Completed) 7188
Hersey

COMPLETE NAME(S) AND ADDRESS OF WELL OWNER
PPG 0il & Gas Co.,

€O EASE OR FARM NAME(S) ’\@\NUMEEH
Jensen (] 1-2°

WELL LOCATION TOWNSH!IP [TCOUNTY
_ﬁSE % SE % NE %SeCc. 2 T.16N R. 9W Grant Mecosta
TYPE OF WELL (Ol Gas, Dry Hole, etc.) TOTAL DEPTH FORMATION
Dry Hole 8085 Cabot Head
DATE FLUGGING STARTED DATE PLUGGING COMPLETED DEPT, REPRESENTATI VE(S) WHO ISSUED PERMIT OR WITNESSED
11-30-83 11-30-83 PLUGGING  Ben Gunning
CASING RECORD BRIDGES OR PLUGS
S12€ DEPTH AMOUNT SHOT OR FYPE (Brush, Stone, DEFTH SACKS OF CEMENT
CASING SET RECOVERED RIPPED Cament, Mechanical, stc) PLACED AND ADDITIVES
za"
_ 134 none Cement. 3035—533% 450 Sx
. i3 3/8 8438 None Cement 5885-5300] 290 Sx
g 578" 5408 None
Were toois, tubing, casing, etc , lost or ieft I yes, give details:
in the hole before or during plugging? [Tyes [E¥NO G
b
R
Did a Service Company pump mud, If yes, give name and address: &% A %’;}
spot cement, or set bridge plugs? @YES D NO Halliburton "}5; 5 A
i 73,
Was the well plugged by a Company or if yes, give name and address: ¢ 7 5 ““lé:»:’if;
Contractor other than Owner or Operator? D YES [KXNO <. 'éﬁ :
. N S
Representatives of Owner, Operator, Company, or Contractor who witnessed o Cco v"h
plugging: W(’,
£
«fx

DESCRIBE IN DETAIL HOW WELL WAS PLUGGED

.- Ran drill pipe in and seft 3150 8X plugs from TD to 5885, set 200 sx from 588-E

to 5300 and bolted temperature plat on wellhead. Temporarilv abandoned., On

8-23-84 tagged cement at 5195'/ On 8-24-84, Halliburton spotted 180 sack

plugs of Howcolite cement at each depth of 5195', 4358'. 3521', 2684'. and

18477, a 165 sack Howcolite plug at 1010' and a 75 sack plug of Class A
cement at 210°'.

13 3/8" and 9 5/8" casings capped with 1/2" plate 3' below grade.

{USE REVERSE SIDE IF NEEDED)

CERTIFICATION
1 state that | am authorized by said Owner or Operator to make this report; and that this report was prepared under my supervision and direc
tion, and that the facts stated herein are true, correct and complete to the best of my knowledge.”

o

NAME AND TITLE (Typed or Printed) COMPANY NAME AND ADDRESS
Donald D. Metzger Resident Manager Kalium Chemicals
SIGNAT,Uﬁ; k\ (‘x 0 i) _ DATE {Month, Day, Year) 11126 140th Ave.
[LY i s > ——
U S N o oWR Herse MI 49639
{{_{éﬂ'&—\j:y é_ AN 1:" (I(_’B’ ]/’Ti‘ N P25 PP ¥,
| 5

T R 7213
Rav. 4/74




STATE OF MICHIGAN
DEPARTMENT OF NATURAL RESOURCES

GEOLOGICAL SURVEY DIVISION

AMENDED 1-27-88

ORD PERAM BER
" MINERAL WEI..L PLUGGING REC 1245 831-35 4
il i DUPLICATE Within 30 Days After Plugging is Completed _
|07 & ~S=e— ==
1-22-88
TNER OR OPERATOR
PPG 0il & Gas Co., Inc.
JORESS
One PPG Place, Pittsburgh, PA 15272
RN NAMV""’S"\*\ WE/I_.L NUMBER
Jensen_;' < l:E}T\j
Ere LOCATION-" TOWNSHIP ™ COUNTY
SE 1y SEy NE 9y sgc. 2 T. 16N g 9W Grant Mecosta
rPE OF WELL (Brine. Disposal Storage, or Test} TOTAL DEPTH FORMATION _;
Test 8085 Cabot Head i
ATE PLOGGING STARTED DATE PLUGGING COMPLETED WAS PERMISSION OF DEPT OF NATURAL HESOURCES :
"B 4~ 8-24-84 OBTAINED BEFORE PLUGGING BEGAN?
‘ O ves Ono I
AME OF DEPARTMENT REPRESENTATIVE WHO AUTHORIZED OR SUPERVISED PLUGGING |
T OR £
Cgfz':c’ WHERE SET H:ggf/‘;"ggo 5:3950 TYPE OF BRIDGES OR PLUGS p?i‘g;g NSU;ZBK-:
247 132 None Cement B085-5885 450
13 3/8} 848 None Cement E885-5300 290 :
9 5/8) 5408 None Cement (howcolite) 5195', 4358 180 at
3521°., 26847, 1847° each depth
Cement {(Howcolite) 165 '
Cement (Class A]) Z21G° 75

T TRIBE IN DETAIL HOWWELL WAS PLUGGED

Hole was plugged to above 5300°

on 11-30-~83 and

temporarily abandoned.

e

On B8-23-84 tagged cement at 5195T,

On 8-24-84,

Halliburton spotted 180 sack plugs of Howcolite cement at each depth of 5i95¢',

4358', 3521', 2684', and 1847,

a 165 sack Howcolite plug at 1010

and a

75 sack plug of Class A cement at 210°'.

I3 378" and 9 5/8" casings capped with 1/2" plate 37 below

grade.

{USE REVERSE SIDE IF NEEDED: |

-

‘ere tools, tubing . casing, etc,, lost or left
i the hole before or during plugging?

[]ves

Lo

If yes, give details:

1d a Service Company pump mud.
ot cement or set bridge plugs?

k3 vES

LIno Lburt:

1t yes, give name and address:

g . -

‘as the well plugged by a Company or
ontractor other than Owner or Operator?

[]ves

[xknO

1f yes, givePameppg @cgeésnqu Lni:

sprasentatwves gt Owner Oparator Company or Contrac1or who witnessed plugging

C. Coekingham

CERTIFICATE

Donald D. Metzgér of

Kalium Chemicals

{company;

ate that 1 am authorized by said Owner or Operator to make this report;

and that this report was prepared under my supervision and direct:on

ng that the facts stated herein are true, correct and complete to the best of my knowledge.

SIGN ADDRESS -

2215;%7 o

11126 140th Ave.,

TITLE

Hersey, &I Resident Manager

~ v 4

FINAL INSPECTIONS

EPARTMENT REPRESENTATIVE ¥

DATE

EYARTMENT Rt PRESENTATIVE

DATE

— A - -




STATE GF MICHIGAN
DEPARTMENT OF NATURAL RESOURCES
GEOLOGICAL SURVEY DIVISION

MINERAL WELL COMPLETION REPORT
TO BE FILED WITH THE SUPERVISOR WITHIN 80 DAYS
AFTER COMPLETION OF WELL (ACT 315 PA 1969)

SUBMIT IN
TRIPLICATE

AMENDED 12-9-87

NAME OF OWNER OR OFERATOR ADDRESS OF OWNER OR OPERATOR
PPG Qil & Gas., Inc. 2258 Enterprise Drive
Mt. Pleasant, MI 48858
NAME OF DRILLING CONTRACTOR ADDRESS OF DRILLING CONTRACTOR
James Bigard Drilling Company 1315 S. Mission
Mt. Pleasant, MI 48858
WELL NAM W ER MIT NUMBER
Jensen > T Gt BT
LOCATION SECTION TWe . RANGE
SE SE NE 16N
[TOWNSHIP COUNTY
Grant Mecosta i
FOOTAGE £¥
330 Ft from SONUtlg Line and 330 Ft. from __%____ Line of quarter section
or E g . :
DATE DRILLING COMMENCED DATE DRILLING COMPLETED DATE WELL COMPLETED : OF WELL
1-3-83 11-28-83 ! m—mem——— H)Hole
FORMATION COMPLETED IN TOTAL DEPTH ELEVATION]| K8 AT © LB L GN
Cabot Head 8085 1114 113 1098
E5
ROTARY TOOLS CABLE TOOLS t{es‘n
From Feet to 8 0 8 5 Feet From / Fea:
WELL CASING RECORD
TUBING AND CASING DATA CEMENTING DATA PERFORATTONS OR OPEN HOLE
SIZE - LBJ/ET. GBADE DEPTH SACKS TYPE STAGING DEPTHI(S) NG. HOLES :FROM TO
24" 132 DP
13 378" 848 900
9 578" 5408 1600
WATER ZONES WIRE LINE LOGS RUN
FORMATION FROM TO AMOUNT 1| SERVICE COMPANY TYPE LOG INTERVAL LOGGED CORVEY
{Eresh} Schlumberger [EDT-CNL-GR 200 - 8084 Yes
DLI-MLTL 3250 - 8084 Yes
Sonic 200 — 8084 Yeg
FRACTURE OR ACID TREATMENT SOLUTION MINING
DATE FROM TO QUANTITY Jf NAME AND NUMBER OF INJECTION AND TARGET WELL — DISTANCE APART
T;1e information in and attached to this report is complete and correct
SIGNATURE { /22/ TITLE DATE
/ w/&z 2’“/% Kalium Chemicals
Donald D. Metzder Resident Manager 12-9-87
GIVE COMPLETE FORMATION RECORD ON REVERSE SIDE

R 7504 2/73




FORMATION RECORD
(ATTACH ADDITIONAL SHEETS IF NECESSARY]

ELEVATION USED:

DKB Dm’ D___B_F DGR

GEOLOGIST NAME:

TOPS TAKEN FROM: ;
SAMPLE LOG DELECTFHC LOG ;

FROM TO

FORMATION
{TYPE, COLOR, ETC.}

FROM TO

FORMATION
(TYPE, COLOR, ETC.)

IF WELL WAS CORED. ATTACH CORE DESCRIPTION AND ANALYSIS

LIST ATTACHMENTS:

GEOLOGICAL SURVEY USE ONLY

REVIEWED BY

DATE OF COMPLETION



STATE OF MICHIGAN ) g
DEPARTMERNT OF NATURAL RESOURCES - ’

GEQLOGICAL SURVEY DIVISION

L

Lk
]

MINERAL WELL PLUGGING RECORD | TERMITNUMSER

Fiig in DUPLICATE Within 30 Days After Plugging is Compleied 37188
. LA&TE

1/12/84

OWNER OR DFERATOR
PPG 0il & Gas Company, Inc.

ADDRESS
2258 Enterprise Drive, Mt. Pleasant, MI 48858
WELL NAME WELL NUMBER
Jensen 1-2
wile LOCATION TOWNSHIP COUNTY
SE % SE % NE % SEC. 2 T. 16N R. oW Grant Mecosta
TYPE OF WELL {Breme Disposat S10rage or Test) TOTAL DEPTH FORMATION :
Dry Hole 8085 Cabot Head .
DATE PLUGGING STARTED DATE PLUGGING COMPLETED WAS PERMISSION OF DEPT OF NATURAL RESOURCES ‘
11-30-83 11-30-83 OBETAINED BEFDRE PLUGGING BEGANY T vis O
¥ NO

NAME OF DEPARTMENT REPRESENTATIVE WHO AUTHORIZED OR SUPERVISED PLUGGING
Ben Gunning

E]

CASING AMOUNT SHOT OR CEPT NUMEE
s1Zg WHERE SET RECOVERED RIFFED TYPE OF BRIDGES OR PLUGS PLACETJ sL.’:;Bxsﬁ
24" 132 . None Cement 8085-588% 450
13 3/8" 848 None Cement 5885-5300 290
9 5/8" " 5408 None ' ' '

"DET TRIBE INDETAIL HOWWELL WAS PLUGGED

— Ran drill pipe and set 3 150 sx plugs from total de_‘pth to 5885 Set 290 sx from 5885
to 5300 and bolted temperature plate on Wellé’l___,ﬂ ke ey ndoned.

(LUSE REVERSE SIDE 'F NEEDED .

PR oo i "?Hn‘ T B T 558 N0 5

R FETY o W

Were tools, tubing casing, etc,, lost or left Bl ﬁ yes, gwe ci”é‘taffsa: i

ir the hole before or during piugging? D YES @ ND

Did a Service Company pump mud If yes, give name and address:
spot cement. of set bridge plugs? @ YES D NO Halliburton

Was the we!l plugged by a Company or - f yes, give name and address:
Contractor other than Owner or Operator? _ D YES @ NO

Sepresentatives 0! Owner Opargtior Company or Contractor who witnessed plugging

Marvin Woods

CERTIFICATE
William E. Booker of__Strickler Geological Services, Tnc, {company;

:ale that | am authorized by said Owner or Operator 1o make this report; and that this report was prepared under my supervision ang direction.
- 3d that the facts stated herein ate true, correct and complete to the best of my knowledge.

. sc,b.:uruns / ADDRESS - TITLE
- ) é’ /()”(,u._._ 1425 8, Mission, Mt. Pleasant, Geologist -

EINAL INSPECTIONS ML
-‘" ARTMENT REPRESENTATIVE DATE

FIMENT At PRESENTATIVE ’ DATE

—




e
STATE OF MICHIGAN
YEPARTMENT OF NATURAL RESOURCES
GEQLOGICAL SURVEY DIVISION

MINERAL WELL COMPLETION REPORT
TO BE FILED WITH THE SUPERVISOR WITHIN 60 DAYS
AFTER COMPLETION OF WELL (ACT 315, P A, 1969)

e
En
i

SUBMI

TIN

g TRIPLICATE

NAME OF OWNER OR OPERATOR ADDRESS OF OWNER OR OPERATOR
PPG 0il & Gas Co., Inc. 2258 Enterprise Drive
Mt. Pleasant, MI 48858
NAME OF DRILLING CONTRACTOR ADDRESS OF DRILLING CONTRACTOR
James Bigard Drilling Company 1315 3. Mission
Mt. Pleasant, ML 48858
WELL NAME WELL NUMBER PERMIT NUMBER
Jensen 1-2 37188
LOCATION SECTION TWP. RANGE
SE SE NE 2 16N 9W
TOWNSHIP COUNTY
Grant Mecosta
[ FODTAGE .‘
3306 Ft from . South Line and 330 Et from ?_;T__Ea_si_____._ Line of quarter section
N orS E or W
DATE DRILLING COMMENCED DATE DRILLING COMPLETED DATE WELL COMPLETED TYPE OF WELL
11-3-83 11-28-83% e s Dry Hole
FORMATION COMPLETED IN TOFAL DEPTH ELEVATION| KB RB BT RF GN
Cabot Head 8085 1114 1113 1098
ROTARY TOOLS CABLE TOOLS ;
From 0 Foot 1o 8085 Feet From Feet to Feet |
WELL CASING RECORD
TUBING AND CASING DATA CEMENTING DATA PERFORATIONS OR OPEN HOLE
SIZE LB./FT. GRADE DEPTH SACKS TYPE STAGING DEPTH(S) NO. HOLES FROM TO
24M 132 DP
13 3/8" 848 900
9°5/8™ 5408 1600
WATER ZONES WIRE LINE LOGS RUN ,
FORMATION FROM | ToO AMOUNT SERVICE COMPANY TYPE LOG INFTERVAL LOGGED v
{Fresh) Schlumberger LDT-CNL-GR 200 - 8084 Yes
DLL-MLL 3250 - 8084 Yes
I Sonic 200 - 8084 Yes
M ' '
LR OISR
FRACTURE OR ACID TREATMENT @&T‘%a’@‘gai‘%ﬁ’ gagg%gg?sow‘nom MINING
DATE FROM JO QUANTITY NAME AND NUMBER OF INJECTION AND TARGET WELL -— DISTANCE APART
£ER -5 1084 ‘
R o i ] s
AR R LFE RS BEF W iy 5
The information in and attached to this report is complete and correct.
SIGNATURE ] ; TITLE DATE
il
Y / ; Geologist
Mo & S olog 1/12/84
GIVE COMPLETE FORMATION RECORD ON REVEHRSE SIDE




NATURAL RESGURCES COMMISSION
THOMAS J. ANDERSON

~ A. CAROLLO
2B A HOEFER

ZPHEN F. MONSMA

HILARY F. SNELL
PAUL H WENDLER

HARRY +# WRITELEY

R1NDE i 4

STATE OF MICHIGAN

JAMES J BLACHARD, Governor
DEPARTMENT OF NATURAL RESOURCES

STEVENS T. MASON BUILDING
BOX 30028
LANSING M| 48909

RONALD © SKOOG. Director

October 26, 1983 /7/0 }

Mr. Donald P. Smith

PPG 0i1 & Gas Co., Inc,
2258 Enterprise Drive
Mt, Pleasant, MI 48858

Dear Mr, Smith:

Enclosed is Mineral Well Permit #1245-.831-354 to drill and abandon a
mineral exploration well in the SE%, SE%, NE%, Sec. 2, TIGN-ROW, Grant
Twp., Mecosta County. This permit was issued under the provisicns of
the "Mineral Well Act", Act 315 PA 1969, as amended.

It is my understanding that this well is also being permitted under
Act 61, 011 and Gas Act. This was not indicated in your covering
letter. In the future please alert us to the fact that simultaneous
permitting is being requested.

Records of the well drilled under this permit are due within 60 days
of completion. For information on contents of these records, please
refer to Rule 72(a). These records and supporting information will
be held confidential as per Section 17(5) and Rule 73 of the Act,

Whenever possible, please indicate county, township and range on each
record sent into our office.

Thank you for your cooperation with us on these matters.

Sincerely,

A.Jgjzj:ick, Acting Chief

Mineral Well Unit
GeoTogical Survey Division

AJR:bb
Enclosures



EPARTMENT OF
GECLOGICAL SURVEY DIVISION No 1 1 3 5 8

MINERAL WELL PERMIT
For a Test Well(s)

Permit No.
12458373648
Date Issued Date Expires
10.26.23 0d-26-83
Permission is hereby granted to mm (31 &4 BGas Co.. Ine,
¥ (narne)
2258 Enterprise Drive, ¥b. Plessant, MI 48858
(address)
to drill and abandon mineral exploration
({type of operation) [type of test well(s)]

to be located in _SE%, SEY . MEL, Seq, 2. TI1AN.RCW, Brent Tun,, Mecosta County

RB RF
Jensen 1 p Y acapan 2506 AT GN
(well nama) (well numbe) (formatton) {intended depth) (etevation)

SPECIAL INSTRUCTIONS:

4 EOTA DE D Oncorn EDO TAD TA DATTAM LITTU MIEAT SECaT
Wl s o End LA [ ML IV LY H AT LY rvi ] JERETHE OWI L ORNS O RMFL RV E 1,835 3 i

Permit is subject to the provisions and requirements of Act 315 PA 1969, As Amended, and rules, requirements, or orders
issued by the Supervisor of Mineral Wells and the Department of Natural Resourc |
/[/

SUPERVISOR OF MINERAL WELLS By: : Lo y A
: Title: Ad  Barich, Acting Chief
Address: Minaral Mell it
Please address all notifications, correspondence, faological Survay Mvision
and records to: Dept. of Hatural Resources

ror bl Fw

Box 30028, Langing, MI 42009

Telephone: 517/373.0235
—— NOTICE —

1. This permit is issued on the basis of the approved program outlined in the application. No changes or alterations are to be
made without the permission and approval of the Supervisor of Mineral Wells or his authorized representative. _

2. This permit, or a copy thereof, shall be posted at a conspicuous place at the well iocation or be in the possession of the
driller.

3. It is further made a requirement of this permit that the applicant (or contractor) give notice to the public utilities in
accordance with Act 53, Public Acts of 1974, Compiled t.aws 460.701 to 460.718 and comply with each of the
requirements of the act. '

4. An unusual, unexpected, or difficultly controliable iarge volume of oil, gas, brine or flowing fresh water or a condition
hazardous to public health, safety, or waters of the state shall be reported immediately to the Supervisor.

Distribution: Linen-applicant—2-l.ansing—3-field—4-applicant.

R-7511 4/79
e



20, continued ) . X
c. How aTe salt cuttings to be handled? Cutiings will be dissolved, and brine

circulated to the reserve pit,

d

. Are all fluics 1in the lined pit to be removed and disposed of in approved method?

A Yes [J No If no, explain:

. Are drilling muds and cuttings to bpe removed or totally encapsulated within the

folded over liner anmg/or an additional impermeéEie ¢cover as needed, for buzial at
four feet below grade or deeper? fyk Yes [] No If no, explain:

.

Is approval of the encapsulation to be received from the District Geologlst?
wfxYes [] N0 If ne, explain: . _

. During well completion ana test procedures, all fluids must be contained in steel

tanks and transported to approved facilities for disposal. Comments:

Uther Uepartment personnel contacted?

Sse item #16

L& Yes | | No  Comments:

2l. Site Kestoration will be addressed upon well completion or site abandonment. At that
time the District Geologist will develop specifications in keeping with the State Land
Manager's or Surface Owner's objectives.

UN THE BASIS GF THE REVIEW FINDINGS:

I

DISTRICT GEOLOGIST'S COMMENTS:

£3 DC [] DC NUT RECOMMEND ISSUANCE OF A PERMIT TO DRILL THIS SITE.

ey
GEQLOGICAL SURVEY DIVISION: BY: /, PN, 6‘227&\\ [621-%3
(signatur (date)
LAND MANAGER'S COMMENTS: :
LAND MANAGER (If State Surface):
{signature} (cate)
. REGIONAL DIRECTOR'S COMMENTS:
REGIONAL DIRECTOR: gy
{signature) (date)

R 7239-REV 6/82

This document poid for with State funds

i



PPG QOil & Gas Co., Inc.

A Subsiciary of PPG Industries, Inc
2758 Enterprise Drive  Mt. Pleasant, Michigan 48858 (517) 773-3949

Cctober 19, 1983

Mr. Wayne T. Todd

Regional Mineral Vells Geologist
Michigan Department of Matural Resocurces
Clare Avenue

Clare, MT 48617

Mr. Ty Black

Asgistant to the Regicnal Geologist
Michigan Department of Natural Resources
P.O. Box 123

Roscommon, MI 48653

Gentlemen:

Attached is a copy of an application for a permit to drill a Mineral
Test Well in Grant Township, Mecosta County. This application was
submitted in Lansing on October 19, 1983, I would appreciate your early
handling of the field review in order to expedite the issuance of the
permit,

Please note that the Mineral Well Act provides confidential treatment of
information related to the permit and all data obtained from the well.

Please call me at (517) 773-3949 if we can be of assistance.
Sincerely,

Donald D. Metzger
Director, Exploration
& Michigan Operations

DDM/blb
Attachments



DEPARTMENT OF NATURAL RESOURCES

APPLICATION FOR A MINERAL WELL PERMIT

PRINT OR TYPE INFORMATION SEE INSTRUCTION SHEET R 7500-1 BEFORE FILLING OUT APPILICATION

STATE OF MICHIGAN

GEOLOGICAL SURVEY DIVISION

To Drill, Operate, Convert, or Rework
a Brine, Storage, Disposal, or Test Well.

1 DATE OF APPLICATION

10-18-83

2 FEE ENCLOSED

$1.00

3 APPLICATION TO
Drill

4. TYPE MINERAL WELL
D-5 (Test Well)

Jensen 1-2

5. WELL CESIGNATION

6. LOCATION:

SE/4 of the SE/4 of the JF “SEC 9 T 16N R 9W
By Authority of Act 315, P A. 1960 7. TOWNSHIP : 8 COUNTY
Grant Mecosta
9 APPLICANT 10 TELEPHONE
PPG 0il & Gas Co., Inc. (517) 773-394¢
11. ADDRESS (Street City, Stata) 12 ZIP CODE
2258 Enterprise Drive, Mt. Pleasant, MI 48858
13 SURETY OR SECURITY COMPANY 14. TYPE 15 AMOUNT 16 BOND NO
Hartford Accident & Indemnity Co. [Osineee kx| BLANKET |$25,000.00 | 4506230

17 OWNER OR SURFACE RIGHTS

Philip C.

Jensen

Philip €. Jensen

18 OWNER OR MINERAL RIGHTS

19 DRILLING CONTRACTOR
T. D. Provins

20 ADDRESS

P.0. Box 642, Mt. Pleasant, MI 48858

21 TELEPHONE

517)773-6946

22 TYPE DRILLING TOOLS

[Jecase

Izl ROTARY DCOMBINATION

22 FORMATION

Niagaran

24 INTENDED
DEPT

8,000

25 PROJECT ENGINEER QR GEOLOGIST

D. B. Metzger

26. ADDRESS

2258 Enterprise Drive, Mt,

Pleagant, MI

27 TELEPHONE

48858

517)773-3949

28 PROGRAM OF DRILLING. CONVERTING REWORKING, CASING, CEMENTING, COMPLETING QPERATING

(See approprtate instruction sheet Attach 3 copiesof proposed program — including but not necessarlly limited to mformatuon reguested in the

instruction sheat.)

CASING PROGRAM;

Size

Depth Cement

Fxhibits

1, 2, 3 enclosed

THERE WILL BE NO CHANGES IN THE PROGRAM OUT’

CAND MONITORING.

INSTRUCTION SHEET NO.

Type of Wel} Drill-New Rework™
Brine O-1 R-1
Storage D-2 R-1
Disposal D-3 R-1
Solution Mining D-4 R-2
Test Well D5 X R-1
*Rework, Deepen, or Convert to New Use

NED IN THIS APPLICATION WITHOUT APPROVAL OF

THE SUPERVISOR OF MINERAL WELLS OR HIS AUTHORIZED REPRESENTATIVE.

29 ADDRESS CORRESPONDENCE AND PERMIT TO:

PPG 0il & Gas Co., Inc., 2258 Enterprise Drive, Mt. Pleasant, MI 48858

30 TELEPHONE

(517)773-394¢

MINERAL WELL SECTION USE ONLY

STATUS OF BOND

9y,

L
APPL[W ABFPJ OVE’D BY &0

The Applicant agrees to comply with provisions and requirements
of Act 315, P.A. 1969, and asserts that the information on this
application and attached report is true and correct,

SIGNATURE {APELICANT/AUTHORIZED REP ) DATE
PERMIT NWMBER - i
-
- . - - s 10-18-83
| QAR - B3] - 354
DATE ISSUED NAME ( TYPED)
- RIS N i o S Donald P. Smith
lssungr/é TITLE
L}/gl) Exploration Engineer
DISTRIBUTION: FOR CASHIER'S USE ONLY R 7500 2/73

White — Lansing
Canary — Field
P_ir]lg_:'—.,ae\_‘pplicartt;




PPG Oil & Gas Co., Inc.

A Subsidiary of PPG Industries. Inc
2258 Enterprise Drive Mt Pleasant, Michigan 48858 (517) 773-3949

October 19, 1983

Mr. Al Rarick

Department of Natural Resources
Geological Survey Division

P. O. Box 30028

Lansing, MI 48%09

Dear Mr. Rarick:

Re: PPG Oil & Gas Co., Inc. Standard Casing and Cementing
Pro (=)

Listed below are PPG Oil & Gas Co., Inc. standard casing and cementing
procedures:

1. Drive 24 pipe as deep as possible. This allows us to set 20"
conductor inside and lower if trouble occurs with washout
under conductor pipe while drilling surface hole,

2, Drill 17 1/2" hole to base of drift or to a firm footing as
determined by geologist from samples.

3. Run 13 3/8" S.T.C. 48% Seamless H-40 casing equipped with
Texas pattern weld on shoe. A float collar is set 30', or one
joint, off bottom. The lower 5 joints of casing are strapped
across collar in either two or three sectors. Top and bottom
cement plugs with no centralizer as recommended by cementing
company (see attached).

4. We alsc run a cement basket approximately 50' below surface,
making sure cement is circulated back to surface.

5. We then drill 12 1/4" hole into Bass Islands formation or the
Amherstburg if local drilling shows no lost circulation zones
in the Bois Blanc and set 9 5/8" L.T.C. 40# N-80 grade pipe
with a guide shoe on bottom with float collar first joint up
and all bottcom 6 joints secured with Weld-A or Baker Lok or
some similar material.

6. Centralizers are run per cementer's recommendation attached.
7. For both the surface and intermediate casings, the lcower
joints of casing are roughened unless they appear rusty as

this provides a mach better bond for cement.

Sincerelyp,

Donald P. Smith
Exploration Engineer

DPS/blb
Attachment Txthibit #1




Surface Casing (13 3/8" in 17 1/2" hole @ 750")

A. Use insert float and Texas Pattern Shoe and Tock to shoe joint with
thread lock. '

No centralizers

Circulate hole a minimum of one complete c¢irculation

Do not reciprocate casing

Run bottom {red) wiper plug. Do not use if carrying LCM in cement.
Pump 70 bbls. fresh water ahead of cement

o M m o &

Cement with:

1. 475 sx‘50/50 Poz., 6% total gel, 3% CaCi2
1.54ft3/sk, 13.3#%/gal, 7.66 gals/sk

2. 200 sx Class "A", 3% CaC12
1.18 ft3/sk, 15.6%/aal, 7.66 gals/sk

Intermediate Casing (9 5/8" in 12 1/4" hole @ 5100")
Recommended Procedure:

A. Use flioat collar and guide shoe and lock to shoe Jjoint with
Halliburton Weld-A

B. Run one centralizer 10' above guide shoe and four more at every other
collar spacing. '

c. Circulate hole a minimum of one complete circulation and until the
drag stabilizes.

D. Reciprocate casing while circulating and cementing. Stop reciprocation
just prior to bumping top plug.

F.  Run bottom (red) wiper plug. Do not use if carrying LCM in cement.

F.  Pump 30 bbis. fresh water ahead of cement.

G. Cement with enough cement from caliper log to bring cement to
surface on all intermediate casing strings.

H.  Run top (black) wiper plug.
I. Displace with fresh water.
Casing Equipment: (9 5/8")

Regular guide shoe, float collar with auto fill, Halliburton weld-A (2),
Centralizers (5)



PPG Oil & Gas Co., Inc.

A Subsidiary of PPG Industries, Inc
2258 Enterprise Drive  Mt. Pleasant, Michigan 48858 (517) 773-3949

October 19, 1983

Mr. Al Rarick

Department of Natural Resources
Geological Survey Division

4th Floor, Mason Building

P. O. Box 30028

Lansing, MI 48909
Dear Mr. Rarick:
Subject: PPG 0il & Gas Co., Inc. Testing Program

The test well covered by this application is being drilled into the top
of the Niagaran formation to approximately 8,000'. The primary
cojective is evaluation of the potash mineralization of the A-1
Evaporite, which cccurred in the interval -7,579' to -7,931' in the
Freudenburg 1-31 well located in the SE/4 NE/4 NE/4 of Section 31, TLVN,
R8W, Osceola County, Michigan.

The testing program will consist of cutting 4" cores through the
anticipated potash mineralized section. Then gamma ray, neutron and
other geophvsical logs will be run at total depth.

Geophysical logs will also be run from the base of the surface casing to
total depth. Sample cuttings will be retained and sample descriptions
will be submitted with the plugging record. Potential disposal horizons
will be drill stem tested.

Sincerely,
Donald D. Metzger
Director, Exploration

& Michigan Operations

DDM/blb

Exhibit #2




PPG Oil & Gas Co,, Inc.

A Subsidiary of PPG Industries, inc
2258 Enterprise Drive  Mt. Pleasant, Michigan 48858 (517) 773-3949

October 19, 1983

Mr. Al Rarick

Department of Natural Resources
Geological Survey Division

4th Floor, Mason Building

P.O. Box 30028

Lansing, MI 48909

Raos Casin

TN .

o Romorral nal 'D'lur‘rrr‘i
1ng fRemoval and Plugging

Dear Mr. Rarick:

Upon completion of the coring and logging of the test well covered by
attached permit application the well may be abandoned and plugged. If
not abandoned, change of status will be requested at a later date.

Plugging will consist of running open end drill pipe to T.D. and setting
continuous cement plugs to surface. The casing will be cut off at least
3 feet below surface and a 1/2" steel plate welded over the top of
surface casing stub.

The cellar will be removed and backfilled according to D.N.R.
specifications.

AT
Donald P. Smith
Exploration Engineer

DPS/blb

Exhibit #3




STATE OF MICHIGAN
DEPARTMENT OF NATURAL RESOURCES
GEQLOGICAL SURVEY DIVISION

SURVEY RECORD OF WELL LOCATION
(Submit five copies with Application for Permit to Drill a Well for Qil or Gas,

83368 Brine Disposal, Hydrocarbon Storage or Secondary Recovery)

LESSEE (OWNER OF LEASE RIGHMTS)

P.P.G. 0il & Gas Company, Inc.

LESSOR (OWNER OF MINERAL RIGHTS) WELL NO,
Phillip Jensen (Jensen # 1-2) 1-2
LOCATION .
SE % oF SE % orF NE Y% SECTION 2 T. 16 N R QW
TOWNSHIP COUNTY
Grant Mecosta

1. Outiine drilling unit and spot well location on plat
at left. Where drilling unit crosses section lines,
divide the plat into an east half and a west haif OR
a north half and a south half (which ever appiies).
Outline the unit and locate the well in two
directions from NEAREST quarter section and unit
lines.

2. Location of well in two directions from NEAREST
quarter section and unit lines is:

PLAT BELOW REPRESENTS ONE FULL SECTION
{1 Mile Square}

<

330 from _South _fine of Quarter Section
{north-south)

330 # from East fine of Quarter Section
{east-west)

330t from _South _ line of unit

{north-south)

330 # from _East ___iine of unit

{@ast-west)

-
L R P T T TN YT I L)

.

.

.

-

30 ]
Las
=

SECTION | 2 : 3. Describe wellsite marker. Show or describe access
R S route if it is not readily accessible.

Wellsite is marked with a painted wood
: stake., Site gan be reached from Fast
off of 130th Ave. See supplemental plat.

.
.
.
-
v
.
-
-
s
a
.
.
.

{Scale of Plat — 1 inch equals 1320 ft.)

4. ON SEPARATE PLAT OR PLOT PLAN:

A Locate, identify, and show distances to all roads, power lines, residencef.
structures within 300 feet of the stake; i

¥ X i i
B. Locate, identify, and show distances to all lakes, streams, swamps#&ds inageiﬁai\;@sﬂor an
surface water features within 1320 feet of the stake. A %, fo, :_ g
iy vat, 21986 S
5 In an ENVIRONMENTAL IMPACT ASSESSMENT describe all structures a ’su‘gface-- @5&’
detailing pians for hazards prevention and erosion control (See instruch&hﬁmﬁ\o fdelines for

preparation of an environmental impact assessment).

NAME OF INDIVIDUAL WHO SURVEYED WELL SITE DATE TITLE -

S e, LT o~ Frederick H. Thomson, LS# 21996  10-18-83 Surveyor

ADDRESS

J. L. WILCOX & ASSOCIATES, INC. 7230 North US 13] Manton, MI 49663

I CERTIFY THE ABOVE INFORMATION 1S COMPLETE AND ACCURATE TO THE BEST OF MY KNOWLEDGE AND BELIEF

SIGNATURE (LES%E OR AUTHORIZED REPRESENTATIVEN ADDRESS{IF DIFFERENT THAN LESSEE) DATE (MONTH,. DAY YEAR)
.

R 7208 REV 380
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nlrlv‘llcmGAN PorasH OPERATING, LLC

b. Pilarski 1-12, Permit #00340

OPERATORS RESPONSE, MAY 22NP 2015
CLASS I PERMIT NUMBER MI-133-11-0004,0005,0006 ' M Pc



DEPARTMENT OF NATURAL RESQURCES

Geological Survey Bivision

REQUEST FOR CHANGE OF OWNERSHIP OF A PERMIT
(Submit all copies)

Please Change:

Permit No. 1242-831-354 Type Well WMineral Test Field Name Hersey-Evart

Owned by  PPG 0il & Gas Co., Inc.

Address 2258 Enterprise Drive, Mt. Pleasant, MI 48858 (517) 773-3949
(street) (town) (gtate) (z2ip) (phone)

for  Pilarski PN 194D -~ 831~ 354 No. 1-12 located in the ¢ % NE Y% NE %

section 12, T.168 , R. oW, Grant Township, Mecosta County,

to PPG Industrles, Inc.
: (acquiring owner-complete nomes please)

All operating rights are discharged by (us) (me).

(Owner) (Representative) (Stgnaizzjésni (Date)
PPG 0il & Gas Co., Inc.-Donald D. Metzger {Xikt et 7 e

THE SUPERVISOR IS PROHIBITED BY STATUTE FROM ISSUING A PERMIT TO ANY PERSON WHO IS NOT IN
COMPLIANCE WITH THE PROVISIONS OF THE ACT, THE  RULES, OR THE ORDERS OF EITHER THE SUPER-
VISOR OR THE NATURAL RESOURCES COMMISSION. ELIGIBILITY FOR PERMITS IS CONDITIONED ON COM-
PLIANCE WITH SUCH RULES AND ORDERS IN A DILIGENT MANNER AND IN ACCORDANCE WITH ACCEPTED
OIL FIELD PRACTICE.

(We) (I) have acquired the well under this permit and assume full responsibility for drill-
ing, operation, and azbandonment in conformity with the law, regulations and orders issued
by the Supervisor of Wells. The bond(s) required is attached or already on file.

PPG Industries, Inc.

(acquiring owner-complete names please)

Addfess 2258 Enterprise Drive, Mt., Pleasant, ML 48858 (517) 773-3949
(street) {town) (state) (zip) (phone)

All operating rights and responsibilities are assumed by (us) (me).

{Owner) (Representative) (Date)
PPG Industries. Inc. — Donald D, Met -t 7%
THE DEPARTMENT OF NATURAL RESOURCES DNR.USE ONLY
. , P White, ‘Lansing’
' = o o e Yellow, ‘Acquiring Owner
f e ) ] -
Approved. ;4427{/’\~ éZ%bffff?i 4 y}/§:4? Pink, Selling Owner
" (Signature) (Date) Blue, Field -
R-7214 (Rev. 10-79)




R 299,71105. Transfer of permits
Rule 105.
(h) Change of ownership of a well

‘Should the person who has obfained a permit to drill dispose of his
interest in the well to a new owner before dritling is commenced, while
the well is being drilled, or after the well has been completed, -a no-
tice of the change of ownership and a request for the transfer of the
permit to the new cwnsyr shall be submitted to the supervisor on forms
prescribed by him. The transfer of the permit may be approved on re-
ceipt of a properly-prepared request, incliuding the signatures of the
operator of record and the acguiring operator, and the vequired suretly
bond of the acquiring opsrator.

Should the owner of record or the acguiring cperator fail, neglect,
Cor refuse to file a notice of change of cwnership and reguest the
transfer of a permit for a producibie well, the supervisor may rvequire
suspension of production from the well until the request for transfer
nas been filed and abnproved.

Should the owner of record be under notice because of unsatisfactory
conditions on the lease involved with the transfer of a permit, the
supervisor may reqguirve suspension of production from the well on said
lease until: '

{1} The owner of record nas corrected said unsatisfactory conditions
and the permit has been transferred to the new owner; or until

{2) The acquiring operator by written agreement with the supervisor
has corrected said unsatisfactory conditions and the permit has been
transferred as provided herein,

A permit for a well which has not been dyilled, or for a well which
is being drilled, may not be transferred fo a person who is not in
compliance with the statutes, rules, reguiations and orders as pro-
vided in rule 104,

R 299.1105%a. Suspension of production on default

Rule 105a. Should the owner of record sell or dispose of a well with-
out filing a notice of change of ownership and a request for transfer
of the permit, the supervisor may require suspension of production from
the well, including removal or sale of oii from the lease, until correc-
tion has made of all unsatisfactory lease conditions and transfer
of the pegé}t has been compieted as provided in rule 105 {b).

R 299 Q%T- 6. Suret{ bond; required

‘%é kﬂgp A %ﬁson who drilis a weil as provided in rule 1071, or who
%%ﬁux €Y a wedd' or welis as provided in rule 105, shall file a surety
ondB~ th t@E supervisor, on a form provided by the supervisor, which
? has Been gxecuted by a responsible surety company authorized to do busi-

ness 1E¥$%e state of Michigan.

% .
NOTEQ¥ash may be deposited in lieu of a surety bond.



STATE OF MICHIGAN
DEPARTMENT OF NATURAL RESOURCES

GEOLOGICAL SURVEY DIVISION

MINERAL WELL PLUGGING RECORD
File 1n DUPLICATE Within 30 Days After Plugging is Complated

PERMIT NUMEER

1242~831-354

DATE
2/2/84

DWNER OR OPERATOR

PPG 041 & Gas Co., Inc.

ADDRESS

2258 Fnterprise Drive, Mt. Pleasant, MI 48858

WELL NAME WELL NUMBER
Pilarski 1-12
wELL LOCATION TOWNSHIP COUNTY
C % NE % NE % SEC. 12 T. 16N R. oW Grant Mecosta
TYPE OF WELL {Brine Disppsal Siorage or Test) TOTAL DEFTH FOBMATION
Test Well 7937 Niagaran
DATE FLUGGING STARTED DATE PLUGGING COMPLETED WAS PERAMISSION OF DEFT OF NATURAL RESOURCES
11-18-83 11-18-83 OBTAINED BEFORE PLUGGING BEGAN? ves Oino
NAME OF DEPARTMENT REPRESENTATIVE WHO AUTHORIZED OR SUPERVISED PLUGG ING |
Ben Gunning 3
.
GS [ weenese | puoun | seros rees o saioges o rLucs el ooy
24" 45 - e Cement 7937-6015F 530
13 3/8" 946 ——— Cement h(315-55901 290
9 5/8" 5480 ——
‘DF° TRIBE IN DETAIL HOW WELL WAS PLUGGED

S

Ran drill pipe open ended to 7937 and spotted 530 sx, pulled drill pipe to 6015 and

gspotted 290 sx, pulled drill pipe and waited on cement.

{USE REVERSE SIDE IF NEEDED: |

Were 100ts tulsing casing etc, lost or left
ir the hole before or during plugging?

[ Jves

f yes, give details:

kxl no

Dhd a Service Company pump mud
spot cement or set bridge plugs?

kd YES

Hf yes, give name and address:
Halliburton

[Jno

Was the we!i piugged by a Company or
Contractor other than Owner or Operator?

[ vEs

if yes give name and agy

NO gf

Representatives of Owner Opaearator Company of Contractor whp witnessad plupgeng

Marvin Woods

CERTIFICATE
of_Strickler Geological Services, Inc.

N William E. Booker

(company )

state that | am authorized Dy said Owner or Operator 10 make this report; and that this report was prepared undqr Ty SOPEYV T A U
and that the facis étated herein are true, correct and complete to the best of my knowledge.

W G Gadbin W oo aridan eﬁm\iv 3&#‘& :

TITLE

TP < fd

ADDRESE 1495 §, Mission
Mt. Pleasant, MI 48858

Geologist

FINAL INSPECTIONS

DEPARTMENT REPRESENTATIVE

DATE

D ARTMENT Ht PRESENTATIVE

DATE




OPERATORS USE

B

i

i
—:

DEPARTMENT USE ONLY -
zpiemeniai Piugging Tate anc Site Canditions:
"

3

S _J

:

1 T
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STATE OF MICHIGAN
IFPARTMENT OF NATURAL RESOURCES
GEOLOGICAL SURVEY DIVISION

MINERAL WELL COMPLETION REPORT

SUBMIT N

TO BE FILED WITH THE SUPERVISOR WITHIN 60 DAYS Fpp o o 400, TRIPLICATE
AFTER COMPLETION OF WELL {ACT 315, P.A. 1969) ~

NAME OF OWNER OR OPERATOR

PPG 0il & Gas Co., Inc.

ADDRESS OF OWNER OR OPERATOR

2258 Enterprise Drive
Mt. Pleasant, MI 48858

NAME OF DRILLING CONTRACTOR

T. D. Provins Drilling Co

ADDRESS OF DRILLING CONTRACTOR

2113 Enterprise Drive
Mt. Pleasant, MI 48858

n
From R

WELL NAME WELL NUMBER PERMIT NUMBER
Pilarski 1-12 1242-831-354
LOCATION SECTION TWFP, RANGE
C NE NE 12 16N oW
TOWNSHIP COUNTY
Grant Mecosta
FOoTAGE 844 Fr. fro.:ﬁ North. “Line and 666 . Ft from East Line of quarter section
N or 5 E or W
DATE DRILLING COMMENCED DATE DRILLING COMPLETED DATE WELL COMPLETED TYPE OF WELL.
10-22-83 1-1-84 1-3-84 Test Hole
FORMATION COMPLETED 1IN TOTAL DEPTH ELEVATION| KB AB RT RF GN .
- - - 8290, 8109, 8318, 7937 1215.4 1213.9 1199.0.
ROTARY TOOLS CABLE TOQLS
Feet 10 8318 Feet From Feet to

Feat

WELL CASING RECORD

TUBING AND CASING DATA CEMENTING DATA PERFORATIONS OR OPEN HOLE
SIZE t8./¢7T. | GRADE DEPTH SACKS TYPE STAGING DEPTH{S) NO. HOLES EROM TO
24" 64# 457 DP
13 3/8"{54.5¢# 946" | 900 sx | 700 Lt-p00 Cl A |
9 5/8" A0# 54807 | 1585 sx| 1265 Lt+350 C1 A 0-3650 o
- 3650-5980
WATER ZONES WIRE LINE LOGS RUN
FORMATION FROM | TO AMOUNT SERVICE COMPANY TYPE LOG INTERVAL LOGGED AR
{F resh} Schlupberger IDT-CNL-GR 100-7937 Yeg
————————————— DI -MiT, 3450-5498 Yes
Sonic 940-5499
FRACTURE OR ACID TREATMENT SOLUTION MINING
DATE FROM | 7O QUANTITY NAME AND NUMBER OF INJECTION AND TARGET WELL — DISTANCE APART
C 3 p e

e ,r‘.‘:-é

The information in and attached to this report is complete andicotrect nia uls T ezan

R AW eMAnE W AT
i . 3

& e sy i TR S D

S.Gzyfjg"";“ = 6{/‘112{,\

TITLE
William E. Booker, Geologist

DATE

2/2/84

GIVE COMPLETE FORMATION RECORD ON REVERSE SIDE




GEOLOGICAL SURVEY FIELD REPORT
Mc. Pleasant

=\
=

11-29-83 - Skipper/Todd

Mineral Well - CONFIDENTIAL

~
Pularski 1-12 ,//:> DRILLING

"

Provins Rig 7 RIH @ 8048. A=-1 Ev. 7915 Mb., Dev. Surveys

Mecosta, Grant, Hersey
1242-831-354 PPG 0il & Gas

MD Dev, D Obs. Dir. Rect, Co-0xd,
6112 15% 6108 N33W 498 749
6237 25% 6224 N33W
6330 30% 6307 N30W
6390 34=3/4 6357 N3lw
6497 37y 6444 N3owW
6672 365 658 N30W
6884 34-3/4 8760 N31w
6983 35 6837 N29wW 352N 315w
7107 35-3/4 6938 N31w
7263 36 7065 N29W
7419 34=374 7132 N29W
7576 34-3/4 7320 N29W
7733 36-3/4 7447 N2ow
7889 37 7571 YA 814N 565w
7960 37% 7628 N29W 852N 595y

Coring A=l Ev., wouldn't disclose interval,

+




GEOLOGICAL SURVEY FIELD REPORT s / p
Mt. Pleasant «/ﬁ

CONFIDENTIAL

Mineral Well
11-23-83 - Skipper

Mecosta, Grant, Hersey (Clinton :
PPG 011 & Gas Pilarski 1-12 DRILLING

Provins Rig 7 drlg. 7-7/8" @ 6190, KOP for directional redrill at 5852 in
F Salt., Dir. Surveys:

MD Dev. TVD Dir. Rect. Co~ordinates
5800 7/8 5799 768 52w
5988 7% 5986 708 63w
6112 15% 6108 N33w 495 74W

+++++




J. L. WILCOX & ASSOCIATES, INC.

7230 North U.S. 131 . ‘,}2{
MANTON MICHIGAN 49663 ol
R L
T U,
(616) 824-6415 f HaR

TO Geological Survey Division

Dept. of Natural Resources

P. 0. Box 30028

Lansing, MI 48909

WE ARE SENDING YOU [ Attached [1 Under separate cover via

O Shop drawings O Prints

[0 Copy of letier

|

At
LETTER OF TRANSIITTAL

“ QOct. 25, 1983

ATTENTION

Cirnmsmz et o iny T~ Mo mmiaa’]
DUPE Y ITUT s = rieneral

W
s ~
"= WELL ELEVATIONS - PPG &= 43N ¥

Pilarski #1-12

Pepmit #1242-831-354

SecCTTon 12, T16N, ROW

Grant Twp., Mecosta Co., Michigan

the following items:

O Plans
¥ Well Elevations

[0 Samples [0 Specifications

COPIES DATE NO,

DESCRIPTION

NV - 4 1989

4o ;
xm—?rrég,% Kggnqwg ELS

T - -
P B

THESE ARE TRANSMITTED as checked below:

1 For anpproval 1 Approved as submitted
O For your use (1 Approved as noted
{1 As requested

[ For review and comment ]

O Returned for corrections

O Resubmit copies for approval
O Submit copies for distribution
O Return corrected prints

0 FOR BIDS DUE 19

[] PRINTS RETURNED AFTER LOAN TO US

REMARKS

Efevations for subject well are as follows:

Ground = 17199.0

Platform = 1213.9

T KDB = 1215.4

NOTE:

above elevations are U.S5.G.S. datum.

COPY TO PPG 0i1 & Gas Co. . Inc.

PRODUCT 2403 /NESS] Tne. Groton, Mass 81471

SiGNED: 2 O ﬂm_______

If enclosures are not as noted, kindly notify us at once.



STATE OF MICHIGAN

Kabialin B Y
oy
NATURAL RESOURGES COMM:SSION ol
THOMAS §, ANGERSOM Ci it
3. CAROLLO JAMES J BLANCHARD Governor %
OB A MOEFER
§7E £ MONSMA
STEPHEN £ NONSH- DEPARTMENT OF NATURAL RESOURCES Q)-)
FAUL H WENDLEA STEVENS T. MASCN BUILDING
HARRY H WHITELEY BOX 30028

LANSING Mi 48909

RONMALDD O SKOOG Diractor

October 10, 1983

Mr. Donald P, Smith
PPG-Gil & Gas Co.,. Inc.
2258 Enterprise Drive
Mt, Pleasant, MI 48858

Dear Mr, Smith:

Enclosed is Mineral Well Permit #1242-831-354 to drill and abandon mineral
exploration well in C, NE%, NF%, Sec, 12, T16N-ROW, Grant Twp,, Mecosta County,
Michigan. This permit was issued under the provisions of the "Mineral Well

Act", Act 315 PA 1969, as amended,

Records of wells drilled under this permit are due within 60 days of completion.
For information on contents of these records, please refer to Rule 72(a}. These
records and supporting information will be held confidential as per Section 17(5)
and Rule 73 of the Act.

Whenever possible, please indicate County, Township & Range on each record sent
into our office.

Thank you for youyr conperation with us on these matters.

<4 o
q1ncefg]y5

4&4{/@;4

—

A.J. Rarick, Acting Chief
Mineral Well Unit
Geological Survey Division

AJR:bb
Enclosures

FDs osfitae 1




DEPARTMEN RAL R ]
GEOLOGICAL SURVEY DIVISION NO 1 1 3 5 5

MINERAL WELL PERMIT

For a Test Well{s)

Permit No.
1242 ..831.384

Date Issued Date Expires
13.10.83 04.10-83

Permission is hereby granted to ___FPG& 0114 fas Co ,Ine,
2258 Enterprise Drive, Mt., Pleasant, MI 48858

{address}

(nama)

(]

o ¥ el ol
(type of aperation)

to be located in _L,

RB RF

Pilarski 1.12 Nianaran 8,000 RT GN
(well name) {weli number} {formation; (infended depth) {elevation)

SPECIAL INSTRUCTIONS:

84 TIATUTARE ey ey
PATFS I VS S RV SN RV ]

Permit is subject to the provisions and reguirements of Act 315 PA 1989, As Amended, and rules, requirements, or orders
issued by the Supervisor of Mineral Wells and the Department of Natural Rﬁes '

SUPERVISOR OF MINERAL WELLS By: %Qéﬁé{[

Title: Al %rick, Acting Chief
Address: Mineral Hell Unmit

Please address all notifications, correspondence, Geological Survey Division

and records to: Bept. of Hatural Resources

L] &2

Box 30028, Lansing, MI 43000

Telephone: 517/373-3289
— NOTICE —

1. This permit is issued on the basis of the approved program outiined in the application. No changes or alterations are to be
made without the permission and approval of the Supervisor of Mineral Wells or his authorized representative.

2. This permit, or a copy thereof, shall be posted at a conspicuous place at the well location or be in the possession of the
driller.

3 lt is further made a requirement of this permit that the applicant {or contractor) give notice to the public utilities in
accordance with Act 53, Public Acts of 1974, Compiled Laws 460701 to 460.718 and comply with each of the
requirements of the act.

4. An unusual, unexpected, or difficultly controllable large volume of oil, gas, brine or flowing fresh water or a condition
hazardous to public health, safety, or waters of the state shall be reported immediately to the Supervisor.

Distribution: Linen-applicant—2-Lansing—3-field—4-applicant.

o

/-7511 479



MINERAL WELL FIELD REVIEW OF PROPOSED WELL SITE
1. Date of Inspection: 10-3-83 b ey ] L
2. Name of ppplicant: PG 0il& Gas Co, Inc, ]
3. Well Name & Number: Pilarski 1-12
4. Legal Description: < 3K NE NB, Sec,12, T16N-9W, Grant Twp,, Mecosta Co,
5. [1PRor []DJI-~ Surface OwneT: Daniel A, & Saundra A, Pilarski
6. Ownership Pattern:  N/A
7. Land Use of the Area: Recreational
8. Cover Type/Density: Open Grass Field
9. Topography: Gently rolling
10. So0il Type & Drainage: Sand- Sandy-loam , Drainage- Good
11. Type, Direction & Distance to Surface waters: None within imi.
12. Well Site Dimensions: ' ( 3 7 ACTes)
13. Access Roac Length, wiath, tocation, Spec1al Requirements: 600" of new trail
will he counstructed,
' ( Acres)
14. Were soil erosion and sedimentation control measures adeguately considered?
XvYves [] No If not, specify additional requirements:
15. Wilglife concerns: Minimal .
. Pl + ]
16. Fisheries concerns: Minimal é
e — 5
17. Timber Damage Appraisal (State Surface}: /A R
18. Neatby Scenic, Historical or Recreational Areas: Nonme ¥
§
. ]
19. Is it reasonable to expect to encounter Hos during drilling? Yes £
Are proposea arilling practices acequate for HoS safety? pq Yes [] No If not, ,
recommend adcoitional requirements:
20. Is the Environmental Impact Assessment accurate and acceptable? [X Yes [ ] No If not,

GEOLOSICAL Sumvey

State of Michigan

Department of Natural Resources BT -8 L

specify acuitional site construction requirements and/or restrictions.  Comments 1f

any:

a. Is an unlined earthen pit to receive fresh water muds prior to setting surface

casing? [l Yes [] No If yes, explain:Pit utilized for fluids from the surface

to setting point of the surface caseing,

b. Is a 20 mil PVC liner to be used for pits recelving drilling fluias from below the

surface pipe? [l Yes [] No If no, explain:

R 7239-REV 6/82




20. continued
c. How are salt cuttings to be handled? Cuttings will be dissolved, and brine

2l.

circulated to the reserve pit.

d.

Are ail fluics in the linec pit to be removed and disposed of in approved method?
(4 Yes [} No If no, explain:

. Are drilling muds and cuttings to be removed or totally encapsulatea within the

folded aver liner ano/or an acditional impermeable cover as needed, for burial at
four feet below grade or deeper? I8 Yes [] No If no, explain:

. Is approval of the encapsulation to be received from the District Geologist?

K2 Yes [] No  If no, explain:

During well completion and test procedures, all fluids must be contained in steel
tanks and transporited to approved facilities for disposal. Comments:

Otner Department personnel contactec? K] Yes L] No Comments:
Ren Gunning

Site Kestoration will be addressed upon well completion or site abandonment. At that
time the District Geologist will develop specifications in keeping with the State Land

Manager's or Surface Owner's objectives.

ON

I¥XX 00 [] DO NOT RECOMMEND ISSUANCE OF A PERMIT TO DRILL THIS SITE.
DISTRICT GEULOGIST'S COMMENTS: See Addendum to Field Review,

THE BASIS OF THE REVIEW FINDINGS:

This document paid. for with State funds

ey // ”
7 X _
GEOLCGICAL SURVEY DIVISION: 7 //(_/ AN R
_ (51gnat”ie) {date)
LAND MONAGER'S COMMENTS:
LAND MANAGER (If State Surface):
(signature) (date) .
REGIONAL. DIRECTOR'S COMMENTS:
REGIONAL DIRECTOR: BY:
{signature) (gate)

R 7239-REV 6£/82




STATE OF MICHIGAN
DEPARTMENT OF NATURAL RESOURCES
GEOLOGICAL SURVEY DIVISION

SURVEY RECORD OF WELL LOCATION
{Submit five copies with Application for Permit to Drill a Weil for Oil or Gas,
Brine Disposal, Hydrocarbon Storage or Secondary Recovery)

LESSEE (OWNER OF LEASE RIGHTS}

PPG OIL & GAS COMPANY. INC.

LESSOR (OWNER OF MINERAL RIGHTS) WELL NO
(Pilarski 1-12) 1-12
LOCATION -
SE % OF NE % OF NE % SECTION 12 T 16 N R.g
TOWNSHIP COUNTY
Grant Mecosta

1. OQutline drilling unit and spot well location on plat
at left. Where drilling unit crosses section lines,
divide the plat into an east half and a west half OR
a north half and a south haif (which ever applies).
Outiine the unit and locate the well in two
dirgctions from NEAREST quarter section and unit -
tines.

2. Location of well in two directions from NEAREST
quarter section and unit lines is:

PLAT BELOW REPRESENTS ONE FULL SECTION
{1 Mile Square}

Z "

=
-

778

i haaaanad

666’

LTI
absgBREINARERIRRN AV RnaS

_‘E_g_ﬂft. from EQY_’E!L_ line of Quarter Section

g ; {north-south)

666 g fom East line of Quarter Section

: : (east-west)

ft. from line of unit

H . {north-south}

: ft. from _____ _ _line of unit

SECTION .I 2 5 (east-west)

SITE ‘&7 Describe wellsite marker. Show or describe access

e SOOI« s 1 @ﬁf;g ﬁ&i ,;g%ﬁ*“%‘ﬂa route if it is not readily accessible.
Ertier e

Wellsite is marked with a painted wood
1983 stake. Site can be reached from North
ISEP 3U off of 23 Mile Road See supplemental
: plat.

TTITYITT)

saunaaeus

u,ﬁ~»ss;m5 325588 GET "“Eiéf:??% .
e ) Ground Elevation = 1198,2 feet, U.S.G.S.
(Scale of Plat — 1 inch equals“iS‘ZG B datum.

4. ON SEPARATE PLAT OR PLOT PLAN:

A Locate, identify, and show distances to all roads, power lines, residences,
structures within 300 feet of the stake;

B. Locate, identify, and show distances to all lakes, streams, swamps, dra
surface water features within 1320 feet of the stake.

5 In an ENVIRONMENTAL IMPACT ASSESSMENT describe all structures and “
detailing plans for hazards prevention and erosion control (See instructions and guidelines for
preparation of an environmental impact assessment).

NAME OF INDIVIDUAL WHO SURVEYED WELL SITE DATE TITLE
A~ (/ZZ Frederick H. Thomson, LS#21996 9-30-83  Surveyor
ADDRESS .

J. L. WILCOX & ASSOCIATES, INC. 7230 North U.S.-131 Manton, Michigan 49663

I CERTIFY THE ABOVE INFORMATION 1S COMPLETE AND ACCURATE TO THE BEST OF MY KNOWLEDGE AND BELJIEF

SIGNATURE (LESSE ?ﬂ AUTHORIZED REPRESENTATIVEY ADDRESS (IF DIFFERENT THAN LESSEE) DATE (MONTH DAY YEAR)

R 7208 REV 3/80
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PPG Oil & Gas Co.,

A Subsidiary of PPG Industries Inc
2258 Enterprise Drive Mt P

Septenber

leasant, Michigan 48858 (517) 773-3949

30, 1983

Mr. Al Rarick
Department of Natural Resources
Geological Survey Division

P. 0. Box

30028

Lansing, MI 48509

Dear Mr., Rarick:

Re: PPG 0il & Gas Co. ’ Inc Standard Cas:Lng and Cementmg
Proceduares .

Listed below are PPG Oil & Gas Co., Inc. standard casing and cementing
procedures:

1.

Sincerely,

Donald P.

Drive 24 pipe as deep as possible. This allows us to set 20"
conductor inside and lower if trouble occurs with washout
under conductor pipe while drilling surface hole.

Drill 17 1/2" hole to base of drift or to a firm footing as
determined by geolcogist from samples.

Run 13 3/8" S.T.C. 48%# Seamless H-40 casing equipped with
Texas pattern weld on shoe. A float collar is set 30', or one
joint, off bottom. The lower 5 joints of casing are strapped
across collar in either two or three sectors. Top and bottom
cement plugs with no centralizer as recommended by cementing
company (see attached).

We also run a cement basket approximately 50' below surface,
making sure cement is circulated back to surface.

We then drill 12 1/4" hole into Bass Islands formation or the
Amherstburg if local drilling shows no lost circulation zones
in the Bois Blanc and set 9 5/8" L.T.C. 40# N-80 grade pipe
with a guide shoe on bottom with float collar first joint up
and all bottom 6 joints secured with Weld-A or Baker 1ok or
socme similar material.

Centralizers are run per cementer's recommendation attached.
For both the surface and intermediate casings, the lower

joints of casing are roughened unless they appear rusty as
this provides a much better bond for cement.

REDE T “'ai

;mﬁ i

Smith "L oo "" 03 1983

Exploration Engineer

DPS/blb

Attachment Exhibit #1




Surface Casing (13 3/8" in 17 1/2" hole @ 750°)

mom o Ow

@

Use insert float and Texas Pattern Shoe and lock to shoe joint with
thread lock.

No centralizers

Circulate hole a minimum of one complete circulation

Do not reciprocate casing

Run bottom (red) wiper plug. Do not use if carrying LCM in cement.
Pump 70'bb1§.'fresh water ahead of cement
Cement with:

1. 475 sx 50/50 Poz., 6% total gel, 3% CaCl

1.547t3/sk, 13.3%/gal, 7.66 gals/sk
2. 200 sx Class "A", 3% CaCl

2
1.18 fts/sk, 15.6#/gal, 7.66 gals/sk

2

Intermediate Casing (9 5/8" in 12 1/4" hole @ 5100")
Recommended Procedure:

A,

H.
I.

Use float collar and guide shoe and lock to shoe joint with
Halliburton Weld-A

Run one centralizer 10' above guide shoe and four more at every other
collar spacing.

Circulate hole a minimum of one complete civrculation and until the
drag stabilizes.

Reciprocate casing while circulating and cementing. Stop reciprocation
just prior to bumping top plug. '

Run bottom (red) wiper piug. Do not use if carrying LCM in cement.
Pump 30 bbis. fresh water ahead of cement.

Cement with enough cement from caliper log to bring cement to
surface on all intermediate casing strings.

Run top {black) wiper plug.

Displace with fresh water.

Casing Equipment: (9 5/8")

Regular guide shoe, float collar with auto fi1l, Halliburton weld-A (2),
Centralizers (5)



PPG Oil & Gas Co,, Inc

A Subsidiary of PPG Industries, Inc
2258 Enterprise Drive  Mt. Pleasant, Michigan 48858 (517) 773-3849

September 30, 1983

Mr. Al Rarick

Department of Natural Resources
Geological Survey Division

4th Floor, Mason Building

P. 0. Box 30028 o

Lansing, MI 48909

Dear Mr. Rarick:
Subject: PPG 0il & Gas Co., Inc, Testing Program

The test well covered by this application is being drilled into the top
of the Niagaran formation to approximately 8,000'. The primary
objective is evaluation of the potash mineralization of the A-1
Evaporite, which occurred in the interval -7,579' to -7,931' in the
Freudenburg 1-31 well located in the SE/4 NE/4 NE/4 of Section 31, T17N,
R8W, Osceola County, Michigan.

The testing program will consist of cutting 4" cores through the
anticipated potash mineralized section. Then gamma ray, neutron and
other geophysical logs will be run at total depth.

Geophysical logs will also be run from the base of the surface casing to
total depth. Sample cuttings will be retained and sample descriptions
will be submitted with the plugging record. Potential disposal horizons
will be drill stem tested.

Sincerely,

Donald Db, Metzger

Director, Exploration
& Michigan Operations

DDM/b1b GEOLOGICAL sumysy

SEP B0 w7
Exhibit #2
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PPG Industries, Inc. 2250 Enterprise Drive  Mt, Pleasant, Michigan 48858 (517) 773-3949

September 30, 1983

Mr. Al Rarick

Department of Natural Resources
Geological Survey Division

4th Floor, Mason Building

P.0O. Box 30028

Lansing, MI 48909

Re: Casing Removal and Plugging
Dear Mr. Rarick:

Upon completion of the coring and lcgging of the test well covered by
attached permit application the well may be abandoned and plugged. If
not abandoned, change of status will be requested at a later date.

Plugging will consist of running open end drill pipe to T.D. and setting
continuous cement plugs to surface. The casing will be cut off at least
3 feet below surface and a 1/2" steel plate welded over the top of
surface casing stub.

The cellar will be removed and backfilled according to D.N.R.
specifications.

Sincerely,

Donald P. Smith
Exploration Engineer

DPS/blb

Exhibit #3




PPG Industries, inc. 2250 Enterprise Drive Mt Pleasant, Michigan 48858 (517) 773-3949

September 30, 1983

Mr. &1 Rarick

Department. of Matural Resources
Geological Survey Division

4th Floor, Mason Building

P.0O. Box 30028

Lansing, MI 489209

Re: Casing Removal and Plugging
Dear Mr. Rarick:
Upon completion of the coring and logging of the test well covered by

attached permit application the well may be abandoned and plugged. If
not abandoned, change of status will be requested at a later date.

Plugging will consist of running open end drill pipe to T.D. and setting
continuous cement plugs to surface. The casing will be cut off at least
3 feet below surface and a 1/2" steel plate welded over the top of
surface casing stub.

The cellar will be removed and backfilled according to D.N.R.
specifications.

Sincergly,

Donald P. Smith
Exploration Engineer

DPS/blb

Exhibit #3
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nlrlv‘llcmGAN PorasH OPERATING, LLC

¢. Johnson 1-6, Permit #36067

OPERATORS RESPONSE, MAY 22NP 2015
CLASS I PERMIT NUMBER MI-133-11-0004,0005,0006 ' M Pc
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STATE OF MICHIGAN
DEPARTMENT OF NATURAL RESOURCES

GEOLOGICAL SURVEY DIVISION
MINERAL WELL PLUGGING RECORD

AMENDED 2-1-88

FERMIT NUMBER .. _. -

ﬁh\\
Fita 1y DUPLICATE Within 30 Oays After Plugging is Completet DAT{1385 821-354
12-21-82
PWER OR OFERATOR
PPG Industries, Inc.
JORESS '
One PPG Place, Pittsburgh, PA 15272
TCNAME—— 7= WEL Ne~m§g
(fJohnso 1-6
FCy LOCATION TOWNSHIF COUNTY
NE;, NW vy SW % SEC. © T. 16N R. 8W Chippewa Mecosta
PE OF WELL {Brine, Dispasal, Starage, or Test) v TOTAL DEPTH FORMATION
bry Hole 8390 - Cincinnatian |
\TE FLUGGING STARTED DATE PLUGGING COMPLETED '3":?:.%,’;’3’2%‘.?5‘;;‘,“"‘ OF NATURAL RESOURCES E
LUGG!ING BEGAN?
10-29-82 11-1-82 MAves Owo !
AME OF DEPARTMENT REPAESENTATIVE-WHO AUTHORIZED OR SUPERVISED FLUGGING i
Michael Moss i
CASING AMOUNT SHOT OR TYPE OF BRIDGES OR PLUGS DEPTH NUMBER
SIZE WHERE SET RECOVERED RIPPED . PLACED SACKS
24" 60 ndhindund ——— Cement D 57 POZ
13 |3/8% 904 -——— —-———— Cement Retainer 5550
9 5//8" 5550 - ———— Cement 550 gl A

F” "RIBE IN DETAIL HOW WELL WAS PLUGGED

e

On 10-17-82,

well was plugged back from 7852

to 6640 with 270 sacks Regqular

PO7Z 4% gel cement and 110 sacks Class

A cement, and redrilled On.  10-29-82

ran in spotted 457 sx PO%, pulled up to 5500

and set cement retainer, came

off and spotted 1175 sx of Class A.

{USE REVERSE SIDE IF NEEDED)

-

ere tools, tubing. casing, etc,, lost or left
 the hote before or during plugging?

[ ves

S{<d no

If yes, give details:

1

id a Service Company pump mud,
yot cement, or set bridge plugs?

3 ves

Ino

If yes, give name and address:
Dowe 11 L

as the we!l plugged by a Company or
onlractor other than Owner or Operator?

[ ves

[xkno

1 yes. give name anghaddesits & Bonding Ui

eprosentatives of Qwner, Oparator, Company, or Contractor who witnessed plugging

CERTI

Donald D. Metzger f
o

FI ATE
ium Chemicals {company;.

ate that 1 am authorized by said Owner or Operator 1o make this report; and that this report was prepared under my supervision and direction
nd that the facts stated herein are true, cotrect and complete to the best of my knowledge.

SIGNATURE ey ADDRESS - TITLE
[EZ@QHV% () wa N 11126 140th Ave., Hersey, NI Resident Manager
~ N ' FtNAL INSPECTIONS
EPARTMENT REPRESENTATIVE DATE
EYARTMENT RI PRESENTATIVE DATE

1




STATE OF MICHIGAN
DEPARTMENT OF NATURAL RESOURCES
GEOLOGICAL SURVEY DIVISION

MINERAL WELL COMPLETION REPORT
TO BE FILED WITH THE SUPERVISOR WITHIN 60 DAYS
AFTER COMPLETION OF WELL (ACT 316, P.A, 1969}

SUBMIT IN
TRIPLICATE

AMENDED 12-9-87

NAME OF OWNER OR QPERATOR
PPG Industries, Inc.

ADDRESS OF OWNER OR OPERATOCR

2258 Enterprise Drive
Mt. Pleasant, MI 48858

NAME OF DRILLING CONTRACTOR

T. D. Provins Drilling Company:

ADDRESS OF DRILLING CONTRACTOR

2113 Enterprise 1ve
Mt. Pleasant, MI 6&8858

(&L\:—NSJMBER ]
2

WELL NAME™
::.Johnggg,//

1&.%
TSECTION _ //(, RANGE

LOCATION
NE Nw SW 6 ,,g 16N A ‘“ 8W
TOWNSHIP COUNTY C; e N,
i o &
Chippewa Mecosta A &5
FOOTAGE 7 “”
460 Ft. from Ngrt? Line and 585 Ft. from Wé%% W Line of quarter section
or F
DATE DRILLING COMMENCED DATE DRILLING COMPLETED DATE WELL COMPLETED (.rrvpe OF WELL
9-23-82 10-29-82 —_—— Ery Hole
FORMATION COMPLETED IN TOTAL DEPTH ELEVATION| KB T RT RF GN
Cincinnatian 8390 1191.5 1175
ROTARY TOOLS CABLE TOOLS —
From 0 Fest to 8390 Feot From Feet to Fe
WELL CASING RECORD
TUBING AND CASING DATA CEMENTING DATA PERFORATIONS OR OPEN HOLE
SiZE - LB.JET, GRADE DEPTH SACKS TYRE STAGING DEPTHIS) NO. HOLES FROM T0
24" 60 0 60 NONE
13 3/8" 904 950 904
9 5/B" 5550 250 5550
WATER ZONES WIRE LINE LOGS RUN
FORMATION FROM TO AMOUNT SERVICE COMPANY TYPE LOG INTERVAL LOGGED P ARE
(Fresh Schlumberger | TRT-CNL-GR 200-8399
NONE Sonic 200-83910
DLL-MT.T. 3300-8390
FRACTURE OR ACID TREATMENT SOLUTION MINING
DATE FROM 70 QUANTITY NAME AND NUMBER OF INJECTION AND TARGET WELL — DISTANCE APART
NONE NONE

The information in and attached to this report is complete and correct.

SIGNATURE é @URQ{?/& ’ (

Donald D. Metz

Tm‘Ralium Chemicals
Resident Manager

,SL\

DATE

12-9-87

GIVE COMPLETE FORMATION RECORD ON REVERSE SIDE

B 7604 2/73



Strickler Geological Services, Inc.

1425 SOUTH MISSION ROAD * MT. PLEASANT, MICHIGAN 488588 ¢ {517) 772-2107

December 21, 1982

Department of Natural Resources
Geological Survey Divisilon

P. 0. Box 30028

Lansing, MI 48909

Pear Sirs:

Please find enclosed two (2) coples of the Mineral Well Plugging
Record and two (2) copies of the Well Plugging Record which have been
corrected, on the Johnson #1-6 located in the NEY% NW}; SWY4% of Section 6,
Chippewa Township, Mecosta County.

If you have any questions, please feel free to contact me.
Sincerely,
Li)xé%i;/*’ ¢ 6301?4%zw\
William E. Booker

/1ib
Enclosures




STATE OF MICHIGAN
DEPARTMENT OF NATURAL RESOURCES

GEQOLOGICAL SURVEY DIVISION

MINERAL WELL PLUGGING RECORD
File w1 DUPLICATE Within 30 Days After Plugging is Completed

FERMIT NUMBER

3L ((ags-80(- 354 )

CATE

12-21-82

'OWRER OR OPERATOR
Willmet, Inc.

ADDRESS

2250 Enterprise Drive, Mt, Pleasant, MI 48858

WELL NAME WELL NUMBER
Jehnsen 1-6
WEL. LOCATION TOWNSHIP COUNTY
NE v, NW 1 SW v SEC. 6 T 16N R 8w Chippewa Mecosta
TYPE OF WELL tBrine, Disposal, Storage, or Test} TOTAL DEPTH FORMATION
Dry Hole 8390 Cincinnatian

DATE PLUGGISG STARTED DATE FliUGGINGZCDMPLETED

WAS PERMISSION OF DEPT. OF NATURAL RESOURCES
OBTAINED BEFORE PLUGGING BEGAN?

. A ves Ono
NAME OF DEPARTMENT REPRESENTATIVE WHO AUTHORIZED OR SUPERVISED PLUGGING
Michael Moss
.
CASING WHERE SET AMOUNT SHOT OR TYPE OF BRIDGES OR PLUGS CEPTH NUMBER
S1ZE RECOVERED RIPPED PLACED SACKS
24" 60 e —— Cement Tn 457 POZ
13 3/8" 904 y— — Cement Retainer 5550
g 5/8" 1 ° 5550 ——— —— Cement 5550 1175
Cl A

DE° TRIBE IN DETAN. HOWWELL WAS PLUGGED

e

Ran in spotted 457 sx POZ, pulled up to 5500' and set cement retainer,

came off and spotted 1175 sx of €lass A.

(USE REVERSE SIOE iF NEEDED)

Were tools, tubing, vasing, etc., lost or left
in the hole before or during plugging?

[]ves

If yes, give details:

[ no

Did a Service Company pump mud,
spot cement, or set bridge plugs?

[Xkves

If ves, give name and address:
D NO Dowell

Was the we!l plugged by a Company or
Contractor other than Owner o1 Operator?

[] ves

If yes, give name and address:

fx] no

Representatives of Qwner, Operator, Company, or Contractor who witnessed plugging

Marvin Woods

CERTIFICATE

Stricker Geological Services, Inc,

| William E. Booker of

{company].

L state that | am authorized by said Owner or Operator to make this report; and that this report was prepared under my supervision and direction,
and that the facts stated herein are true, correct and complete to the best of my knowledge. - .

ADDRESS -

1425 S, Mission, Mt, Pleasant, M]

TITLE

Geologist

T & Lo

FINAL INSPECTIONS

DEPARTMENT REPRESENTATIVE

DATE

OEPYARTMENT Rt PRESENTATIVE

DATE -




OPERATORS USE

Lo
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DEPARTMENT USE ONLY

Supplemental Piugging Data and Site Conditions:

— _._._1_._,.._1 —..



Strickler Geological Services, Inc.

1425 SOUTH MISSION ROAD * MT. PLEASANT, MICHIGAN 48858 ¢ (517} 772-2107

December 9, 1982

Mr. Bob Ives

Mineral Wells

Department of Natural Resources
Geological Survey Division

P. 0. Box 30028

Lansing, MI 48909

RE: WILLMET, INC,
Johnson #1-6
NE NW SW, Section 6, T16N R8W
Chippewa Township, Mecosta County

Dear Mr. Ives:

Enclosed please find the following on the above referenced
dry hole,

1. Mineral Well Plugging Record - 2 copies.
2. Mineral Well Completion Report - 2 copies.

3. Sample Description ~ 2 copies.

If you have any questions, please feel free to contact ne.
Sincerely,
ﬂ)@a@@u &£ wpton
William E. Booker %

/1ib
Enclosures




STATE OF MICHIGAN
DEPARTMENT OF NATURAL RESOURCES

GEOQOLOGICAL SURVEY DIVISION

MINERAL WELL PLUGGING RECORD
Fite in DUPLICATE Within 30 Days After Plugging is Completed

PERMIT NUMBER

w(:f&%“ —8al « 354 )

DATE

12-9-82

OWRER OR OPERATOR
Willmet, Inc.

ADDRESS

2250 Enterprise Drive, Mt, Pleasant, MI 48858

WELL NAME WELL NUMBER
Johnson 1-6
WELL LOCATION TOWNSHIP COUNTY
NE % NW 1% SWY SEC. 6 T. 16N R. 8W Chippewa Mecosta
TYPE QF WELL {Brine, Disposal, Storage, or Test) TOTAL DEPTH FORMATION
Dry Hole 8390 Cincinnatian
DATE PLUGGING STARTED DATE PLUGGING COMPLETED WAS PERMISSION OF DEPT. OF NATURAL RESOURCE
10-29-82 11-1-82 OBTAINED BEFORE PLUGGING BEGAN? [E)Es Ono
NAME OF DEPARTMENT REPRESENTATIVE WHO AUTHORIZED OR SUPERVISED PLUGGING
Michael Moss
CASING WHERE SET AMOUNT SHOT OR TYPE OF BRIDGES OR PLUGS DEPTH NUMBER
s12¢ RECOVERED RIPPED PLACED SACKS
24" 60! — ——— Cement D 457 POZ
13 3/8" 904 ——— — Cement Retainer 5550
9 5/8% 5550 1500 Shot Cement 5550 1597 C1 A

DE= "RUBE IN DETAIL HOW WELL WAS PLUGGED

——

Cut and pulled casing - 15007,

ran in spotted 457 8x POZ, pulled U

and set cement retainer, came off and spotted 1597 sx of C assﬁsA

. (USE REVERSESIDE erfméﬁm‘:m

Sy v

B

Were tools, tubing, casing, etc., lost or left
in the hole before or during plugging?

[ Jves

1f yes, give details:

KX no

Did a Service Company pump mud,

spot cement, or set bridge plugs?

YES

If yes, give name and address:
Dowell

I no

Was the well plugged by a Company or

" Conlractor other than Owner or Operator?

[ ves

If yes, give name and address:

&k no

Marvin Woods

_ Reprosentatives of Owner, Oparator, Company, or Contractor who witnessed plugging

i
{

!

DEPARTMENT HI PRESENTATIVE

i, William E. PBooker

CERTIFICATE
of_Strickler Geological Serwvices, Inc.

“state that 1 am authorized by said Owner or Operator to make this report; and that this report was prepared under my supervision and direction,

and that the facts stated herein are true, correct and complete to the best of my knowledge,

fcompany},

SIGNATURE

Sl ook

ADDRESS -

1425 8, Mission, Mt. Pleasant MI

TITLE
Geologist

FINAL INSPECTIONS

r:__ f/f

EPARTMENT REPRESENTATIVE

DATE

DATE




OPERATORS USE
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STATE OF MICHIGAN
JEPARTMENT OF NATURAL RESOURCES
GEOLOGICAL SURVEY DIVISION

MINERAL WELL COMPLETION REPORT
TO BE FILED WITH THE SUPERVISOR WITHIN 60 DAYS
AFTER COMPLETION OF WELL {ACT 315, P.A. 1969)

SUBMIT IN
TRIPLICATE

P 13RS ~8al -3y

NAME OF OWNER OR OPERATOR

Willmet, Inc.

ADDRESS OF OWNER OR OPERATOR

2250 Enterprise Drive
Mt. Pleasant, MI 48858

NAME OF DRILLING CONTRACTOR

T. D. Provins Drilling Company

ADDRESS OF DRILLING CONTRACTOR

2113 Enterprise Drive
Mt, Pleasant, MI 48858

PERMIT NUMBER
36067
LOCATION SECTION TWP, RANGE
NE NW sW 6 16N 8y
TOWNSHIP COUNTY
Chippews Mecosta
FOOTAGE
460 Ft. from North Lino and 585 Ft, from West Line of quarter section
N ors E or W
DATE DRILLING COMMENCED DATE DRILLING COMPLETED DATE WELL COMPLETED TYPE OF WELL
9-23-82 10-29-82 —_— ¢ Dry Hole
FORMATION COMPLETED IN TOTAL DEPTH ELEVATION[ KB RB AT RF GN
Cincinnatian 8390 1191.5 1175
ROTARY TOOLS CABLE TOOLS |
From 0 Feel to 8390 Feet Erom Fest to Fent
WELL CASING RECORD
TUBING AND CASING DATA CEMENTING DATA PERFORATIONS OR OPEN HOLE
SIZE LB./FT. GRADE DEPTH SACKS TYPE STAGING _DEPTHIS) NO. HOLES FROM TO
24" 60 0 60 NONE
13 3/8] 904 | 950 [ 904
9 5787 5550 250 | 0hsh 5550
!{\_{\ .
WATER ZONES WIRE LINE LOGS RUN
FORMATION FROM | ToO AMOUNT SERVICE COMPANY TYPE LOG INTERVAL LOGGED CRVED
{F resh) Schlumberger LDT-CNL-GR 200-8390 .
Sonic 200-8390
NONE DLL-MLL 3300-8399
FRACTURE OR ACID TREATMENT SOLUTION MINING
DATE FROM TO QUANTITY | NAME AND NUMBER OF INJECTION AND TARGET WELL — DISTANCE APART
|
NORE NONE
[ntula) JTARa
T

The information in and attached to this report Is complete and correct.

WH— Peoh

TITLE
William E. Booker, Geologist

DATE
12/6/82

|
' |
GIVE COMPLETE FORMATION RECORD ON REVERSE SL10E



FORMATION RECORD

{ATTACH ADDITIONAL SHEETS {F NECESSARY)

T

-EVATION USED:

KB

DHT ae DGH

GEOLOGIST NAME:

TOPS TAKEN FROM:
SAMPLE LOG D ELECTRIC LOG

FROM

TO

FORMATION
{TYPE, COLOR, ETC.)

FROM

TO0

FORMATION
(TYPE, COLOR, ETC)

IF WELL WAS CORED, ATTACH CORE DESCRIPTION AND ANALYSIS

LIST ATTACHMENTS:

REVIEWED BY

GEOLOGICAL SURVEY USE ONLY




2250 ENTERPRISE DRIVE * MOUNT PLEASANT, MICHIGAN 48858
517+ 773« 3949

October 29, 1982

Mr. Robert E. Ives, Supervisor
Mineral Wells

State of Michigan

Department of Natural Resources
Geological Survey Division

P. 0. Box 30028

Lansing, MI 48909

Re: Sidetrack of the Johnson 1-6
Dear Mr, Ives:

As discussed with your personnel prior to taking the action, Willmet
plugged back and sidetracked the Johnson 1-6 located in the NW/4 of
SW/4, Section 6, T16N, R8W, Mecosta County, Michigan. This operation
was made necessary due to a mechanical problem which occurred during a
coring operation which resulted in loss of the core. A cement plug was
set with the top of the cement being at 6,640 feet, and the well was
sidetracked to the east approximately 40'.

We were informed prior to conducting this sidetracking operation that no
permit was required. This Tetter is for your information and for file
purposes.

Sincerely,

é:;Lmuﬁbgéi:l?bézgé%aﬂi4w » eﬂﬁﬁ%ﬁ

Donald D. Metzger LS
Director, Exploration : §§§§§§‘”

& Michigan Operations . “ﬁﬁ
ORI
DOM/31¢ ' oot 2
' AR A
cc: Al Rarick }y\%;‘;\,
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DEPARTMENT F NATURAL AESOURCES
URAL RE .
GEOLOGICAL SURVEY DIVISION No. 10049

MINERAL WELL PERMIT
For a Test Well(s)

Permit No.
1385..821..354

Date Issued Date Expires
9/2/82 3/2/83

Permission is hereby granted to I:J'TT.TJJIGT, ING,

rabl) Inberpel

t drilld & abandon minoral oxploration /
{type of operation) {type of test well(s)} e
1o be located in __NE/% NH/% 8y Sootl ok J, Chippeouws Twp., Mocosha County /
RB RF
Johngon 1.0 Niagaren 8, 000 ByaTAT_ GN
{well name) {well number) {formation) ' (intended depth) (clavation) ;

SPECIAL INSTRUCTIONS

MD LOGGTI\TF% ACTTUTOTEY TS REQUTIRED,

Permit is subject to the provisions and requirements of Act 315 PA 1969 As Amended, and rules, requsrements or orders
issued by the Supervisor of Mineral Wells and the Department of Natura Resources,

SUPERVISOR OF MINERAL WELLS e

;Idtl:ress- Innalah Pothaomnm‘v . \?
Please address all notificalions, correspondence, E?gggisggl?%;??. f}cﬂlﬂ
and records 1o: Goologloal Survey/Divislon
DR .
, Tz %002&; g
Telephone: 1 naing, MI 48909
— NOTICE — (517) 373-9289

1. This permitis issued on the basis of the approved program ouilined in the application. No changes or alterations are tobe

- made without the permission and approval of the Supervisor of Mineral Wells or his authorized represeniative.

2. This permit, or a copy thereof, shall be posted at a conspicuous place at the well location or be in the possesswn of the
driller.

3. It is further made a requirement of this permit that the applicant (or contractor) give notice to the public utllltteS in
accordance with Act 53, Public Acts of 1974, Compiled Laws 460.701 to 460.718 and comply with each of: ihe \
requirements of the act.

4. An unusual, unexpected, or difficullly controllable large volume of oil, gas, brine or flowing fresh water or a condltlon
hazardous to public health, safely, or waters of the state shall be reported immediately to the Supervisor. ¥ \_

. p/ |
Distribution: Linen-applicant—2-Lansing—3-field—4-applicant. {l

\
1

R-7511 4{79




WILLMET, INC.

2250 ENTERPRISE PRIVE * MOUNT PLEASANT, MICHIGAN 48858
B17«773+ 3949

August 30, 1982

State of Michigan

Department of Natural Resources
P. 0. Box 30028

Lansing, Michigan 48909

Attention: Mr. Bob Ives

Re: Request for Test Well Permit
under Mineral Well Act,
NE/4 NW/4 SW/4 of Sec. 6,
T16N, R8W, Mecosta County,
Michigan

Dear Mr. lIves:

An application for a Mineral Test Well for the Johnson 1-6, at the refer-
enced location, was submitted on August 13, 1982, This application pro-
vided for directional drilling so that the bottom-hole location would be
95' egast of the surface location. In view of the current interpretation
that directional drilling is prohibited under the Mineral Well Act, please
consider this letter as a revision to that application, with a revised
bottom-hole Tocation corresponding to the surface location.

Your cooperation is appreciated.

Sincerely,

Donald P. Smith
Exploration Engineer

DPS/jle
cc: Ty Black
Wayne Todd
Sam Alguire GEGLOZICAL SURVEY

Do 1198

: - l“Jﬂ‘{ (’1 pﬂqf‘a

é‘ui._&r \,\_EL W Gatites k—fqu e
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L ' o State of h]Chwgan
: L Department of Natural Resources
: Geological Survey Division

FIELD REVIEW OF PROPOSED WELL SITE
(RETURN to Geological Survey)
; Date of Inspection: 8-17-82
Mame ! Sf, App]‘;cant willmet, Tnc.

Well Jame & Number: _Johmson 1-6 - o -
Legal Description: NE NW SW Sec 6 TI6N-R8W Chippewa Township Mecosta County

Surface Gwner:. i _Donald W. and E. Caroline Johnson

' (1f other than mineral ownar) - o
Topography: Gensly Sloping . .
Cover Type/Bensity: _Mostly open with scatteyed Pine, Cherry, Maple and Flm. . .
Land Utilization: Agricultural and Recreational uses

Is there any type of surface water nearer than one~-quarter {1/4) mile? Mo _
{Specify d1rect70n and distance)

Is the " nvironmental Impact Assessment accurate and acceptable? Yes

Have necessary so1l erosion and sedimentation controT measures been adequately
considered?  Yes B
Are tnere any special dr111 site construction requiremants and restriciions? No

{Specify)

[ 7

(sfgnature

Inspected by:

By the signature below of the agent of épplicant, the applicant agrees to implement
specifications stated in Item £11 above.

{signature) P r e R
(titie) . | (datey
GEOLOGICAL SURvEY L
R 7636 - 1
aj75

SFP 1 000

ey A SIS T B m o PITIR M An bed et OV R N M K



| WILLMET INCORPORATED

2250 ENTERPRISE DRIVE *+ MOUNT PLEASANT, MICHIGAN 48858
517 +773+ 3949

August 13, 1982

State of Michigan

Department of Natural Resources
P. 0. Box 30028

Lansing, Michigan 48909

Attn.: Mr. Robert Ives

Re: Request for Test Well Permit under
Mineral Well Act, NE/4 NW/4 of SW/4,
Section 6, T16N-R8W, Mecosta County, MI

Dear Mr, Ives:

Enclosed herewith please find our check in the amount of $1.00 for the fee for
a Mineral Test Well Application for the above noted location. This Mineral
Test Well Application is submitted as a replacement for the Test Well Permit,
No., 10036, for the Johnson 1-6 located in the SE/4 SE/4 NW/4, Section 6,
T16N-R8W, Mecosta County, Michigan., Please cancel this latter permit, as it
is now inappropriate to drill at that location in view of this newly proposed
location,

We will arrange to have J. L. Wilcox & Associates do an elevation survey
within ten {10) days after spud date of the above well.

Please note that an application for an 0il & Gas Drilling Permit for this
location is being submitted simultaneously with this application. It is our
understanding that this drilling activity will be conducted jointly under Acts
316 and 61 as per the letter from R, Thomas Segall, Assistant Supervisor of
Wells, to Mr. Donald D. Metzger, dated August 4, 1982,

While sour oil and gas zones are not expected, good drilling practices and
proper fluid density will he employed and should readily control such
occurrences. Procedures regarding the use of hydrogen sulfide signs, flags
and wind indicators will be employed. Fresh air breathing apparatus will be
available at the well site. Part 2 of the 0il & Gas Sour Gas Contingency
Plan, although not required for this well, is attached for reference purposes.

It is requested that all information be kept confidential as the regulations
allow.

Donald D. Metzger Ty eyEEY
Director, Exploration and %3§&;£';%“§%i S Y
Michigan Operations B

DDM: pka ' A 16 4087



PRINT OR TYPE INFORMATION, SEE iNSTRUCTION SHEET R 7500-1 BEFORE FILLING OUT APPLICATION.

STATE OF MICHIGAN
DEPARTMENT OF NATURAL RESOQURCES
GEOLOGICAL SURVEY DIVISION

APPLICATION FOR A MINERAL WELL PERMIT

1. DATE OF APPLICATION

August 13, 1982

2. FEE ENCLOSED

$1.00

3. APPLICATION TQ

Drill

4, TYPE MINERAL WELL

6, WELL DESIGNATION

To Drill, Operate, Convert, or Rework D-5 (Test Well) Johnson 1-6
a Brine, Storage, Disposal, or Test Well. S LOCATION:
NE/4 ofe NW/4  ofthe SW usec. 6 T 16N r 8W
By Authority of Act 315, P. A, 1969 7. TOWNSHIP 8, COUNTY
Chippewa Mecosta
9. APPLICANT 10, TELEPHONE
Willwmet, Inc. (517)773-394¢
11. ADDRESS (Straet, City, State} 12. ZIP CODE
2250 Enterprise Drive, Mt. Pleasant, MI 48858 48858
13. SURETY QR SECURITY COMPANY 14, TYPE 15. AMGUNT 16. BOND NO.
Hartford Accident & Indemnity Co. [Jsnare KXl Branket (¢85 000 4486243

17, OWNER OR SURFACE RIGHTS

Donald W. & E. Caroline Johnson

18. OWNER OR MINERAL RIGHTS

Donald W. Johnson, et ux.; Carrie M. Pangborn

19. DRILLING CONTRACTOR

T. D. Provins Drilling

20, ADDRESS

P. 0. Box 642, Mt. Pleasant, MI 48858

21. TELEPHONE

{517)773-694¢

22. TYPE DRILLING TOOLS

23. FORMATION

24, INTENDED

CABLE ROTARY D'COMB!NATION Niagaran SD:EBBH !
5. PROJ TE EER GEQO 26. ADDRESS 27. TELEPHONE
ﬁ ﬁ; Eéer, il Jonesﬁ(}rom Ta%S)TD) 2250 Enterprise Dr., Mt. Pleasant, MI 48858 (517)773-3949

28
Instruction sheet,}

CASING PROGRAM:
Size Depth

Cement

Exhibit 1, 2, 3 enclosed

PROGRAM OF DRILLING, CONVERTING, REWORKING, CASING, CEMENTING, COMPLETING, OPERATING, AND MONITORING.
(See appropriate Instructlon sheet. Attach &copiesof proposed program ~- including but not necessarily limited to information requested in the

INSTRUCTION SHEET NO.

(%%%EWEZ

Type of Well Drill-New Rework?*
Brine D1 R-1
Storage -2 R-1
Disposat 05-3 B-1
?olution Mining O-4 R-2
Hrest welt D5 R-1

*Rework, Deepen, or Convert to New Use.

AR O s000

THERE WILL BE NO CHANGES IN THE PROGRAM OUTLINED IN THIS APPLICATION WITHOUT APPROVAL CF
THE SUPERVISOR OF MINERAL WELLS .1 HIS AUTHORIZED REPRESENTATIVE.

29, ADDRESS CORRESPONDENCE AND PERMIT TO:

Willmet,

Inc., 2250 Enterprise Dr., Mt. Pleasant, MI 48858

(517)773-3949

30. TELEPHONE

MINERAL WELL SE}‘,HJ)N USE ONLY

STATUS OF BOND

2N

APPLICATION APFROVED BY L (F

The Applicant agrees to comply with provisions and requirements
of Act 315, P.A. 1969, and asserts that the information on this

application and attached report is true and correct.

PERMIT NUMBER

S35~ 3| — 357

SIGNATURE [APPLICANT/AUTHORIZED REP.)

P

[oATE

oy e

DATE ISSUED

NAME ( TYPED)

Donald P. Smith

ISBUED BY

[

R/J/ 2 D/’(,”%//@;/

TITLE
Exploration Engineer

DISTRIBUTION:
White — Lansing
Canary — Field
Nink — Appticant

82

Mo 5390

FOR CASHIER'S USE ONLY

R 7500 2/73




STATE OF MICHIGAN
DEPARTMENT OF NATURAL RESOURCES
GECLOGICAL SURVEY DIVISION

SURVEY RECORD OF WELL LOCATION
(Submit five copies with Application for Permit to Drill a Well for Oil or Gas,

82266 Brine Disposal, Hydrocarbon Storage or Secondary Recovery)

LESSEE {OWNER OF LEASE RIGHTS)

WILLMET, INC.

LESSOR (OWNER OF MINERAL RIGHTS) WELL NO.
Donald Johnson {Johnson 1-6) 1-6
LOCATION
NE % oF NW % ofFFR'L SW % SECTION § . 16N R. 8l
TOWNSHIP - COUNTY
Chippewa Mecosta
PLAT BELOW REPRESENTS ONE FULL SECTION ar 1. Outline drilling unit and spot well location on plat
{1 Mile Square) N at left. Where drilting unit crosses section lines,
. divide the plat into an east half and a west half OR

a north half and a south half {which ever applies).
Outline the unit and locate the well in two
directions from NEAREST quarter section and unit

SECTIDN 6 lines.
i 2. lLocation of well in two directions from NEAREST
quarter section and unit lings is:
SURFACE LOCATION
460 ft. from _Narth _line of Quarter Sectlon

(rorth-south)

B85 1t from_Hest  line of Quarter Section

(east-west)

.
----------------------------------------------------------------------------------------------

_,f’#, : i i
sg5 & ) ft. fromm line of unit
68 - _ ft.from_______ tine of unit
BOTTOMHOL E é (east-wasl)
- 3. Describe wellsite marker. Show or describe access
....................... e UREACE LOCATION. ..o, route if it is not readily accessible.
: i Wellsite is marked with a painted wood
stake. Site can be reached from the
North off of county trail road, Evergreen
Road. See supplemental plat.
{Scale of Plat — 1 inch equals 1320 ft )
4, ON SEPARATE PLAT OR PLOT PLAN: RETATe

thy
OF M,
s,‘ o bu;ﬁd’ur‘}'ﬁjg{ and other
o+ FREDERICK N,
£ «f H. THOMSON \ . %
B. Locate, identify, and show distances to ali lakes, streams, swangps, drainagesways i gny other
surface water features within 1320 feet of the stake. SURVEYOR {7
Mo. LA
S
5. In an ENVIRONMENTAL IMPACT ASSESSMENT describe all structure/s and, %h?f%fbgwf@atﬂ'res shown
detailing plans for hazards prevention and erosion controi (See ms iq 31&)!‘18 hqnd gmdehnes for

A. Locate, identify, and show distances to all roads, power lines, reside
structures within 300 feet of the stake;

G«
S

i'

preparation of an environmental impact assessment). A5 e
NAME OF INDIVIDUAL WHQ SURVEYED WELL 5ITE DATE TITLE
kot S T A . .. Frederick H. Thomson, LS#21996  8-12-82  Surveyor

ADDRESS

J. L. WILCOX & ASSOCIATES, INC. 7230 North U.S.-131 Manton, Michigan 49663

1 CERTIFY THE ABOVE INFORMATION IS COMPLETE AND ACCURATE TO THE BEST OF MY KNOWLEDGE AND BELIEF

SIGNATURE {LE £ OR AUTHORIZED REPRESENTATIVE)] ADDRESS (IF DIFFERENT THAN LESSEE) DATE (MONTH, DAY, YEAR}
&

R 7708 ARFY 3/BO
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| WILLMET, INC.,

2250 ENTERPRISE DRIVE * MOUNT PLEASANT, MICHIGAN 48858
B17+773 3249

August 13, 1982

Mr. Robert E. lIves

Department of Natural Resources
Geological Survey Division

4th Floor, Mason Building

P. 0. Box 30028 Lansing, MI 48909

Dear Mr. Ives:
Subject: Willmet Standard Casing and Cementing Procedures
Listed below are Willmet's standard casing and cementing procedures:

1. Drive 24" conductor pipe as deep as possible. This allows us
to set 20" conductor inside and lower if trouble occurs with
washout under conductor pipe while drilling surface hole,

2. Drill 17 1/2" hole to base of drift or to a firm footing as
determined by geologist from samples.

3. Run 13 3/8" S.T.C. 48# Seamless H-40 casing equipped with
Texas pattern weld on shoe. A float colliar is set 30', or one
joint, off bottom. The Tower 5 joints of casing are strapped
across collar in either two or three sectors. Top and bottom
cement plugs with no centralizer as recommended by cementing.
company {(see attached).

4, We also run a cement basket approximately 50' below surface,
making sure cement is circulated back to surface.

5. We then drill 12 1/4" hole 50' into Bass Isiands formation or
the Amherstburg if Tocal driiling shows no Tost circulation
zones in the Bois Blanc and set 9 5/8" L.T.C. 40# N-80 grade
pipe with a guide shoe on bottom with float collar first joint
up and all bottom 6 joints secured with Weld-A or Baker Lok or
some similar material.

6. Centralizers are run per cementer's recommendation attached.
7. For both the surface and intermediate casings, the lower

Joints of casing are roughened unless they appear rusty as
this provides a much better bond for cement.

Sincere]i,

Donald P. Smith fi”“” 'iﬂ g* R AT BRTY,
DPS/itc .

/3 AUG 16 q0n0
Attachment Exhibit #1

ﬁr‘a‘ﬂﬂ\q!! "“f&‘_‘q (a:vnr—r_nr ,J
ée in \1&_. \4";, r}d .J-{tj! [ z'}_hl-



Surface Casinq { L3 ?/8“ Ln L}L" ‘hole @ )bU .

. D Uue insert floak aud Texas PaLlern Shoe and lock to shoe
joint with thread IOCL, _ ‘
B, No centrallizers :
G .Circuldte hole a minimum of one complete ctrculatlon
D. Po not reciprocate casing ! .
B - run bottom (red) wiper plug. S
o ‘Do not use 1f carry LCM in cement -
. ¥.  Pump 70 bbls fresh water ahead of cement
"Gl Cement with: ) Co ) . o .

1. 475 sx _50/50 Poz 6% total Gel, 3% CaC12
X, J4£tJ/ sk, l3.3%/qaL, 7.66 gdl s/ sk

2. 200 sX CLasg "AY, 3% C aC1?
LB (o /Pk 15, 6ﬂ/qal 7.66 gals/&k

DR . i * ) -

.t

”Intermediate Casiné., { 9 5/8 1n Lg&“ hole Q 5100 [r) ;fx;

_Recomm nded Proccdulo~

- LA Usé float coliar. dnd gulde thﬂ and ioc? to shoe JOLnk Wlth o
: Halliburton Weld-a . - -, - . :
.B. 7 Run’ one centralizex 10¥ above guLdo ghoe and Eoui mome at every
.~ othexr collax’ upacmnq, ‘ W
C.  Circulate hole a minloan o£ one - comchLe clireuld dLLon and unkw!
the drag'uLabJLL4e5@." -
. - ROQLPLOOdfe casing while CJrculaLInq and cementlng; Stop o
. reciprocation just prior to bunping L0p pLuq. L L
3. ‘Run bottom {(xed) w1pet p!Ug. :
-~ --bo not use if carrying LCM in ccment
. Pump 30 bbls fresh UaiLT ahead ok cement.
G-, Cement with: R : :
o 31,5, lJO 58X SPECLHI Cement

-NpT?* State requlleb )00' of aHHUJUS LLllup and a mmnimum OE
L 150 53 Ior Lntermedgake castng.. A : L
H. © “Run Lop (bidgk) wiper pluq. o i"", ,'ff., ST
L, DLaplace WLLh £re h water. B LT SR L S Vo

NES R "--"'.T-.‘-‘

P
P

Casinq Lquxpment: 0 5/8) e : B e

rﬂ ”f\z‘ £ “P*f ﬁ"‘ \‘ggrﬁ_’? “‘fh .._- Sy
RQQUlar Gulde hoc : . 3 é é e R
Float Collax with Auto TLIL . S " 4
Hallliburton Weld-a (2} ... - _ T AHP1<‘WQO
Centralizers (5) L P

, ° .y S e R
["gnfeun."v"‘"“. | e " 4 \‘i

3 et
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| WILLMET, INC.

2250 ENTERPRISE DRIVE * MOUNT PLEASANT, MICHIGAN 48858
517 + 773 +» 3949

August 13, 1982

Mr. Robert E. Ives

Department of Natural Resources
Geological Survey Division

4th Floor, Mason Building

P. 0. Box 30028

Lansing, MI 48909

Dear My. Ives:
Subject: Willmet Testing Program

The test well covered by this appltication is being driiled into the top
of the Niagaran formation to approximately 8,000'. The primary objec-
tive is evaluation of the potash mineralization of the A-1 Evaporite,
which occurred in the interval -7,579' to -7,931' in the Freudenburg

1-31 well located in the SE/4 NE/4 NE/4 of Section 31, T17N, R8W, Osceola
County, Michigan.

The testing program will consist of cutting 4" cores through the antici-
pated potash mineralized section. Then gamma ray, neutron and other
geophysical logs will be run at total depth.

Geophysical logs will also be run from the base of the surface casing to
total depth. Sample cuttings will be retained and sample descriptions
will be submitted with the plugging record. Hydrocarbon shows will be
drill stem tested.

Sincerely,

Lol o 0t e
Y ]

Donald D. Metzger

Director, Exploration

& Michigan Operations

DDM/31c

Exhibit #2



| WILLMET, INC.

2250 ENTERPRISE DRIVE * MOUNT PLEASANT, MICHIGAN 48858
S17+773 3249

August 13, 1982

Mr. Robert E. Ives
Department of Natural Resources
Geological Survey Division
4th Floor, Mason Building
P. 0. Box 30028
Lansing, Michigan 48909
Dear Mr. Ives:
Subject: Casing Removal and Plugging
Upon completion of the coring and logging of the test well covered by
attached permit application the well will be abandoned and plugged as
follows:
1. Removal of well head used for drilling.
2. Held on to existing intermediate casing string.‘

3.  Run "free point" to determine amount of casing which can
easily be recovered above the top of cement.

4.  Run explosive type casing cutter and cut casing.

5. Lay down recovered casing and proceed to plug hole.
Plugging will consist of running open end drill pipe to T.D. and setting
continuous cement plugs to surface., The casing will be cut off at least
3 feet below surface and a 1/2" steel plate welded over the top of
surface casing stub.

The wooden ceilar will be removed and backfilled according to D.N.R.
specifications.

y‘)

Donatd P. Smith
Exploration Engineer

DPS/jlc
Exhibit #3
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STATE OF MICHIGAN
DEPARTMENT OF NATURAL RESOURCES

GEOLOGICAL SURVEY DIVISION AMENDED 1-4-88
3 M.
MINERAL WELL PLUGGING RECORD E?’)Igfgﬁgjl 354
Fiie 1n DUPLICATE Within 30 Days After Plugging it Completsd
DATE
4—29—\;4

AEA OA OPERATOR
PPG 0il & Gas, Inc.

DRESS
2258 Enterprise Drive, Mt. Pleasant, MI 48858

TUNAME WELL NUMBER

T ECL NOMBER_
Johﬂqu// o2-1°

e LOTHETFION TOWNSHIP COUNTY
NWs SE Y% NE %Sgc 1 T. 16N R. 9W Grant Mecosta

PEOF WELL (Brine Dusposal Storage or Test) TOTAL DEPTH FORMATION ]

iagara 5

Test 8085 N ran :

TEPLUGGING STARTED DATE PLUGGING COMPLETED WAS PERMISSION OF DEPT OF NATURAL RESCURCES '
—Dd= — 5 OBTAINED BEFORE PLUGGING BEGANT?

HEOF DEFARTMENT REPRESENTATIVE WHO AUTHORIZED OR SUPERVISED PLUGGING :
Ciinnid Nner !
Gunning %

TASING AMOUNT SHOT O TYPE OF BRIDGES OR PLUGS CEPTH Nusags R

sizE WHERE SET RECOVERED RIPPED PLACED SACKS
13 3/8" 905 ———- Set one cement plug lsogs 150 sx
2 5/8" 5507 -
T 782¢ ———-
|

“i ‘ f‘gru 1
—_— Bet 1 rmliig — A0 2w Howenlite at 808272 DRTh 78720 Ty P
T ige & [dpvzariigies § Jemi?
rofiiie G oUnGing unil
{USE REVERSE SIDE IE NEENRED: !
. . 1
ere tools, tubing casing, eic., lost or left - 1 yes, give details:
ihe hoie before of during piugging? ' i_j¥YES ‘;*___.ix't ND
id a Service Company pump mud, ' o . H yes, give name and address
0t cement . or set bridge plugs? [*Tvyes LInNO ﬂaiilburtor . _
us the weil piugged by a Company or if yes, give name and addiess:
sniractor other than Owner o1 Operator? D YES @(NO
rprasentatives of Owner Operator Company or Contractor who witnessed plugging
Marvin-Woods
. CERTIFICATE
Donald D. Metzger of Kaliyum Chemicals {company;
ate that | am authorized by said Owner or Operator to make this report; and that this report was prepared under my supervision and directior
13 that the facts stated herein are true correct and complete to the best of my knowledge,
>|GNA§Z;: J e ADDRESS - TITLE
L. b ,u } .
wﬁz&— A 11126 140th Ave., Hersey, MI Resident Manager
i FINAL INSPECTIONS
EPARTMENT REPRESENTATIVE DATE i

EFPARTMENT Rt PRESENTATIVE : : DATE |




STATE OF MICHIGAN
DEPARTMENT OF NATURAL RESOURCES M

GEOLOGICAL SURVEY DIVISION

PERMIT NUMBER
MINERAL WELL PLUGGING RECORD
File in DUPLICATE Within 30 Days After Plugging is Comgleted 012-341-354
DATE
5/29/84
OWNER OR OPERATOR
haknTal M Iy F - M T e
A UL O ods L 39 0 LLILC .
ADDHESS
2258 Enterprise Drive, Mt. Pleasant, MI 48858
WELL NAME WELL NUMBER
Johnson 2-1
WELL LOCATION TOWNSHIP COUNTY
NW % SE NE1 SgC, 1 7. 16N R. W Grant Mecosta
TYPE OF WELL (Brine Disposal Storage or Test) TOTAL DEPTH FORMATION
Test 8085 Niagaran
CATE PLUGGING STARTED DATE PLUGGING COMPLETED WAS PERMISSION OF DEPT. OF NATURAL RESQURCES
QBTAINED BEFORE PLUGCGIMNG BEGAN?
b4 -81 424684 AA ves COno
NAME OF DEPARTMENT REFRESENTATIVE WHO AUTHORIZED OR SUFERVISED PLUGGING
Gunning
CASING WHERE SET AMOUNT SHOT OR TYPE OF BRIDGES OR PLUGS DEPTH NUMBER
SIZE RECOVERED RiPPED PLACED SACKS
131 3/8" 905 ) m—mmm———— Ser one cement plug 3085 50 sx
g _n/8" 5507 ) e
7" 7829 | —m—m—m—me———
GESCRIBE IN DETAIL HOW WELL WAS PLUGGED

Set 1 plug ~ 50 sx Howco Lt. at 8082, PBTD 7920
HiW
PEELE B N NAPE N
e aita, W oF owiw
(USE REVERSE SIDE |F NEEDED)

Were tools, tubing, casing, etc , lost or ieft If yes, give details:
in the hole before or during plugging? ves NO
Did a Service Company pump mud, it yes, give name and address:
spot cement, or set bridge plugs? @ YES _lj NO Halliburton
Was the well plugged by a Company or —_ tf yes, give name and address:
Contractor other than Owner or Operator? | 1YES @ NO

Representatives of Owner. Operator, Company . or Contractor who witnessed plugging

Marvin Woods

|, _William E. Booker of Strickler Geological Services, Inc. {company),

state that | am authorized by said Owner ot Operator to make this report; and that this report was prepared under my supervision and direction,
and that the facts stated herein are true, correct and complete to the best of my knowledge.

SIGNATU ; ADDRESS TITLE
JI At é ;,f/% 1425 §. Mission, Mt. Pleasant, MI Geologist

FINAL INSPECTIONS
DEPARTMENT REPRESENTATIVE DATE

CERTIFICATE

DEPARTMENT REPRESENTATIVE DATE

R 7506-1 2/73



OPERATORS USE




STATE OF MICHIGAN
DEPARTMENT OF NATURAL RESOURCES

GEOLOGICAL SURVEY DIVISION AMENDED 1-4-88

MINERAL WELL PLUGGING RECORD PER MBER \4\
4_/'

, _ Vet 012-841-35
File .1 DUPLICATE Within 30 Days After Plugging is Completed

DATE

5-29-84

SWMER OR OPERATOR
PPG 01l & Gas., Inc.

APLAREDD>

2258 Enterprise Drive, Mt. Pleasant, MI 48858

)

R

HELL N WELL
Johnso é 2-i5
Al LOCATION TOWNSHIP COUNTY
NW v, SE 1y NE vy gpc. 1 7 16N R. oW Grant Mecosta
TYPE OF WELL {Brine Disposal Storage Or Tast) TOTAL DEPTH FOHMATION
Test 8085 Niagaran
DATE PLOUGGING STARTED DATE PLUGGING COMPLETED WAS PERAMISSION OF DEPT OF NATURAL RESOURCES
4-24-84 4-24-84 OBTAINED BEFORE PLUGGING BEGAN? b ]
) YES One
NAME OF DEFARTMENT REPRESENTATIVE WHO AUTHORIZED OR SUPERVISED PLUGGING
Gunning
CASING WHESE SET AMOLINT SHOT OR TYPE DOF BRIDGES OR PLUGS LEPTH NUMBEA
SI1Z2E RECOVERED RIPPED PLACED SACKS !
13 3/8" 0805 = Set one cement plug BO85 50 5%
9 B/RE 5507 ———= I o
7" 7829 bt
G_fwd an JRE AT B T &% [
ENF AL ARG, S0 .%? mEy
LoD & oangs
3T T
e '?iBE IN DETA!L HOW WELL WAS PLUGGED N
" _ Set 1 piug - 50 sx Howco Lit. at 8082, PBID [/ B00is & SONGING un.
4-25-84 Halliburton Spoitted HOWCCO Lite cement plugs — 88 sx @ 7663°, 91 sx @&
6847", 91 gx @ 6036', 91 gx @ 5222', 91 gx @ 4411', 91 sx @ 3599', 90 sx @
27897, 90 sx @ 1981, 62 sx @ 1172', 58 gsx @ 622', 42 sx @ 311'. Spottad
common cement plugs. Cut 9 5/8" head of 3’ below surface. Cap 7" & 9 5/8"

¢asings.

[USE REVERSE SI0E IF NEEDEDI

are toanle tubing casinag ate lmet ar laft if voe nivue Adetzile
$OFE 0O ULMHBg LASING, ol 3051 OF 18381 e — PEOYRS, wove uSians
in the hole before or during plugging? L] YES B NO
Did a Service Company pump mud, ’ _ . if yes, give name and addres;:
spot cement or set bridge plugs? tJdYes L Ino Halliburton
Was the we!l plugged by a Company or If ves, give name and address:
Contractor other than Owner o Operator? ] ves «x] NO

Representatives of CGwner Operator Company or Contractor who witnessed plugging

Marvin Woods

CERTIF! ATE
Donald D. Metzger Tium Chemicals

of {company}.
stale that t am avthorized by said Owner or Qperator to make this report; and that this report was prepared under my supervision and direction

and\;hat the facts stated herein are true, correct and compiete to the best of my knowledge!

S"rG"N URE 7 . ADDRESS - TITLE
gglgtuéZZ@i:;ZZ G 11126 140th Ave., Hersey, [MI Resident Manager
S— —_ - — \ 5

FINAL INSPECTIONS
DEPARTMENT REFRESENTATIVE DATE

DEYARTMENT Ri PRESENTATIVE ’ : : DATE




OPERATORS USE

Suppigriental Plugging Data and Sie Conditions:

[ S




BTATE OF MICHIGAN

3‘"77--854-~7§4

ONA DISTRIBUTION * 13 14Rr DEPARTMENT OF NATURAL RESOURCES 1‘;%“&’;’_‘_‘;?1_ 354
Do e 2 comey, GEOLOGICAL SURVEY DIVISION kil ‘
omers — O request | it 1 PERMIT TO PLUG AND ABANDON Hersey
NAME AND ADDRESS OF PERMITTEE =
PPG 0il & Gas
LEASE NAME AND WELL RO
Johnson #2-1
LOCAYION {a a ¥ or oingr) SECTION FTOWRNSHIP COUNTY
NW SE NE, 1 116N a 9W Grant Mecosta
TYPE OF WELL (Onl Gas. Ory Hole etc} DATE COMPLETED DATE PLUGGING WILL START |PLUGGING PERMIT REQUESTED 8Y & DATE
Min., well 4/26/84 4.s.4.p. D. Smith
LAST PROJUCTION PLUGGING TO B8 DONE BY
B0OPD BWPD MCFGPD DATE Lease Mgnlt .
PEAMIT MAILED TO COPIES MAILED TO
CASING AND CEMENTING RECORD
HOLE DA C.A_'SE_NG rD!A 2 WT.FY. DE‘PTHS SET CEMENT QUANTITY, TYPE, ADDITIVES CMT. TOP. PEAFORATIONS
1553735 705 F0U Surt
9-5/8" 5507 2100 surf
7" 7829 1200 gurf

GEOLOGIC DATA; GAS ANMD OIL SHOWS; DRILLING AND COMPL

ETION DATA:

PLUGRING REQINREMENTS®

{Previously PB to 7783")

run tubg. te 77837,
e o e FaYal s I O —m . | Foalh]
SpOoL /fUU SX 1l1te Cmi. and Y5
sx Cl A cnt.
Cut csg off 37 below grd & cap w/
‘emt. & steel plate.

*NOTE.

PLUGGED ACCORDING TO RULE 186 OF ACT 294 P A, 1865, "3ROUND WATER QUALITY CONTROL”

Plygaing requirerments outlired are 10 be axacuted in agcordance wilh tha provisions of Act 61, PA 1939 as amended. and rules and ordars adopipd ihersunder

NOTIFY CADILLAC OFFICE 48 HOURS PRIOR TO PLUGGING.

BGNDS CANNOT BE RELEASED UNTIL A PLUGGING 13 COMPLETED, CELLAR RAT HOLE AND PITS FILLED, WELL SITE RESTORED AND AIECORDS FILED. WATEA WELLS MUST BE

. 118 lurthas made a reguirement of this permit that the applican! give notica lo the pubtlic
ublities in accordance with Act 53, P.A 1974 CL 450701 to 460.718 and comply with ecach of the requiramants of the acl

AUTRORIZED BY (signature)

Ueelial / %)M

QFFIGE

Cadillac D#s

E
9/19/85

NOTE: WELL PLUGGING HECGHé Fol’( R-7293 to be filed in TRIPLICATE within 30 days after compistion

R-7229
Rav 11477




STATE OF MICHIGAN

DEPARTMENT OF NATURAL RESOURCES

GEOLOGICAL SURVEY DIVISION

MINERAL WELL COMPLETION REPORT

TO BE FILED WITH THE SUPERVISOR WITHIN 60 DAYS
AFTER COMPLETION OF WELL (ACT 315 P A 1969}

SUBMIT IN
TRIPLICATE

NAME OF OWNER OH OPERATOR

PPG 0il & Gas Co.,

Inc.

Mt. Ple

ADDRESS ¢

2258 Enterprise Drive

asant, MI 48858

NAME OF DRILLING CONTRACTOR

-

I, D. Proving

Driiling Co.

2113 En
Mt. Ple

ADDRESS OF DRILLING CONTRACTOR

terprise Drive
asant, MI 48858

WELL NAME WELL NUMBER PERMIT NUMBER
Johnson 2=1 012-341-354
LOCATION SECTION TWP. RANGE
Surface: NW SE NE Subsurface: SE NE 1 16N 9w
TOWNSHIP COUNTY
Grant Mecosta
FOOTAGE
1077 ¥t from South L.ine and 1267 Ft from Last Line of guarter section
N or E or W
DATE DRILLING COMMENCED DATE DRILLING COMPLETED DATE WELL COMPLETED TYPE OF WELL
3-24-84 4=723-84 4-26-84 Test
FORMATION COMPLETED IN TOTAL DEPTH ELEVATION|KE EE) RT RF GN
Al Evaporite B0O83 -172 1171 1156
ROTARY TOOLS CABLE TOOLS
From 0 FeBt 10 8085 i set From reet (o ~eet
WFi1 CARING RECQORD
TUBING AND CASING DATA CEMEMNTING DATA PERFOAATIONS OR OPEN HGOLE
SiZE L8 /FT GRADE DEPTH SACKS TYPE STAGING DEPTHIS) NO. HOLES FROM TO
PN L L ] T atals [ a Vot W Vo T SN PR, i.—;-x Al O v m 'Tf'\ L R U Y S
A3 S0 e I N FJ2 2 g LY Mo LS L el b i . R
9 5/8'" 45.5¢# N-30 5507 700,200 [Lite/ClA 5507- 3700 —————————————————————————
i100,100 Lite/ClA 3700-Surface R I S
7" 234 5-85 7829 475,450 [Lite/Pog
_ 280  Hw .27 HRY
WATER ZONES WIRE LINE LOGS RUN
FORMATION £ROM | TO AMOUNT SERVICE COMPANY TYPE LOG INTERVAL LOGGED o Rve?
{F resh) Schlumberger LDT-CNL-GR 8083 S
Dual & Micro 3024 4200
FRACTURE OR ACID TREATMENT L e omusBE SOLUTION MINING
;o n Eal
DATE FROM | TO Quﬁ&ﬁﬁﬁm' i T WELL - DISTANCE APART
a3 00 U %G?
TS &
The information in and attached to this report is complete and correct
SIGNATURE _ TITLE DATE
V) = H%4%i~ Geologist 5/29/84
0 o / &
GIVE COMPLETE FORMATION RECORD ON REVERSE SIDE

R 7504 2/73




PPG Industries, Inc. One PPG Place

Michigan Department of Natural
esources
Stevens T. Mason Building
P.0. Box 30078
Lansing, MI 48909
ATTENTICON: A, J, Rarick
Dear Mr. Rarick:
Enciosed piease find an original and two co
Mineral Well Permit relating to the convers
to a solution mining well. Also enclosed i
amount of $50.00.

If you requive any additional information,

Jairm

Enclosures

cc:  {w/enclosures)
D. D. Metzger
G. F. Pellett
R. J. Samelson
L. H. Wilcox
RES 949.0

Pittsburgh, Pennsylvania 15272

May 15, 1984

pies of our Appiication for a
ion of the Johnson #2-1 well
s a check far the fee in the

please contact me at (412} 434-3907.

Sincerely,



PRINT OR TYPE INFORMATION SEE INSTRUCTIONSHEET R 7500-1 BEFORE FILLING OUT APPLICATION

STATE OF MICHIGAN
DEPARTMENT OF NATURAL RESOURCES

AT/l ARIOAT SHITVIEY M
GECLOGICAL SURVEY DIVISION

-

.DATE OF APPLICATION

2 FEE ENCLOSED

May 16, 1984 $50.00

w

Ly

A O b/ AT EARN Ty
LTty 1 O

Convert to Solution Mining
APPLICATION FOR A MINERAL WELL PERMIT 4 TVPE MINERAL WELL 5. WELL DESIGNATION
T% l?rs!l,SOperatebponver!t, OFTREW\RINI(E Solution Mining Johnson 2-1
a Brine, Storage, Disposal, or Test Well, SLocATION
NW/4 ofthe SE/4 of the NE % SEC 1 T 16N =B gy
By Authority of Act 315, P. A 1968 7 TOWNSHIP 8 COUNTY
Grant Mecosta
9 APPLICANT 10. TELEPHONE
PPG Industries, Inc. (412)434-3907
11. ADDRESS (Street, City State) 12 ZiP CODE
One PPG Place, Pittsburgh, PA 152772
13 SURETY OR SECURITY COMPANY 14, TYPE 15 AMOUNT 16 BOND N
o = PR . O . . ~ | | eIl eyl ET AP s A oAy
Hartford Accident & Indemnity Co. [_JSiNeLE X1 BUANKET 1 £55 . 000.00 | 4506230
7 OWNER OR S8URFACE RIGHTS 18 OWNER OR MINERAL RICHTS
Conald and E. Caroline Johnson Gerald Knapp, et al
19 DRILLING CONTRACTCR 20 ADDRESS 21 TELEPHONE
T. D, Provins P.0, Box 647, Mt. Pleasant, MI 48858 (5171773-6946
22 TYPE DRILLING TCOLS 23 FORMATION 24 INTENDED
I vl 71 N DEFTH ¢
i1 lcamlE rROTARY | _lcomMsinaTiON]  NTagaran 8000
25 PROJECT ENGINEER OR GEOLOGIST 26 ADDRESS 27 TELEPHONE
Donald D. Metzger 2258 Enterprise Drive, Mt. Pleasant, MI 48858 |(517)773-3949
28 PROGRAM OF DRILLING CONVERTING REWORKING, CASING, CEMENTING, COMPLETING OPERATING. AND MONITORING.
{(See anpropriate instruction shest Attach 3 copies of ﬂrODDSEd Q'oqram — inciuding Dut not necassarily limited to infoermation requested in the
instruction sheet.) ]
CASING PROGRAM. INSTRUCTION SHEET NO.
Size Dapth Cement Type of Wall Drill-New Rawork®
Erine -3 R-1
Storage D.Z 8-1
>822 Attached Disposai o3 R.1
Solutien Mining 04 R-2 X
Test Weli 05 R-1
*Rework, Deepan, or Convert to New Use

THERE WILL BE NO CHANGES IN THE PROGRAM OUTLINED IN THIS APPLICATION WITHOUT APPROVAL OF
THE SUPERVISOR OF MINERAL WELLS « i HIS AUTHORI|ZED REPRESENTATIVE,

29 ADDRESS CORRESPONDENCE AND PERMIT TO:

PPG Industries, Inc., One PPG Place,

Pittsburan.

PA 15272 ATTENTION: Gil.. Jdn

30 TELEPHONE

(412)434-390]

MINERAL WELL SECTION USE ONLY

Zylilecd

STATUS OF BOND

APPLICATION AP?HO\/Eb‘ BY; ,“" /

The Applicant agrees to comply with provisions and requirements
of Act 315, P.A. 1969, and asserts that the information an this

application and attached report is true and correct.

/s\{é/f/’m /ff? SIGNATURE {APPLICANT/AUTHORIZED REP.) DATE
PERM!T NUMBER ,J/ ., (_\ﬂ(_’ g (2 ) N /1 ,
o ow AP S . et e d i UL R § !‘0,94‘
SN T~ SN T I Cal N -
DATE ISSUED . E(TYPED
(]7//3 - NAME ( ) _
IRy Joseph Gil, Jr.
ISSUED 8Y e 7 ,g% TITLE
4;5%7455;%;¢ S Project Manager
DISTRIBUTION: [ FOR CASHIER’S USE ONLY R 7500 2/73
White — Lansing
:CEhanft Fistd- AO7L L_{‘ ;

"Pink - Appl:cant




84024

STATE OF MICHIGAN
DEPARTMENT OF NATURAL RESOURCES

GEOLOGICAL SURVEY

DIVISION

SURVEY RECORD OF WELL LOCATION

(Submit five copies with Application for Permit to Drill a Well tor Oif or Gas,

-

Brine Disposal,

Hydrocarbon Storage o

nnnnnnn annvari)

Secondary Recovery)

LESSEE [OWNER OF LEASE RIGHTS)

PPG INDUSTRIES, INC.
LESSOR (OWNER OF MINERAL RIGHTS) WELL NO.
{Johnson #2-1) 2-1
LOCATION sTal]
NW % oFf SE % oF NE FRC'L % SECTION | . 16 N a 9 W
TOWNSHIP COUNTY
Grant Mecosta
PLAT BELOW REPRESENTS ONE FULL SECTION - 1. OQutline drilling unit and spot well location on plat
{1 Mile Square) N at Ieft Where driiling unit crosses section lines,
; n divide the plat inte an east half and a west half OR
: = a nor‘n haif and a south half {which ever apgplies).
H BOTTOM e - Outline the unit and locate the well in two
H s - Fral R i : P
: HOLE @ >y Bil directions from NMEAREST quarter section and unit
: : lines.
. esen 2. Location of well in two directions from NEAREST
: 1267 quarter section and unit lines is:
SURFACE i SURFACE LOCATION
LOCATION /= _ 1077 & trom _S0Uth _tine of Quarter Section
b 1] : {north-soutn}
: 5]\1
i - 1267 #t trom _East  fine of Quarter Section
: E;, (east-west}
f. from tine of unit
: . {norih-souiin}
g SECTION ‘i 5 i irom rpr—" — iu":ﬁ C‘T— Lnit
3. Describe welisile marker. Show or describe access
: route if it is not readily accessibie.
i : Weilsite is marked with an existing
: : casing. Site can be reached from the
: : North off Balsam Road. See supplemental
E : plat.
; ’ Ground elev. = 1156.4 feet, U.S.G.S. datum,
{Scale of Plat — 1 inch equals 1320 1.}
4, ON SEPARATE PLAT OR PLOT PLAN: sef2ddy,
g“ OF pﬁf{;‘
A. Locale, identify, and show distances 1o all roads, power lines, rm!de{gé\ IPR’b%“m gs'&and other
structures within 300 feet qf the stake; = 09 6:,
s Vo3
B. Locate, identify, and show distances to all takes, streams, swanpps, q‘dram\gge S\Gays 0§ ary other
surface water features within 1320 feet of the stake - 4\ 14000 -
- £l i o
= - oy
@ Do <9 )
5. in an ENVIRONMENTAL IMPACT ASSESSMENT describe all structure$ and %Qﬁgé;é‘;- tugds shown
detailing plans for hazards prevention and erosion control (See msffqg'fiﬁ?l%m&* gistletines for
repnrntgon n/arv -environmental impact assessment). TP,
NAM INDI\L '(J LW o) UWRVEYED WELL SITE DATE TITLE
Jerry L. Wilcox, LS#14102 5-4-84 President

R[:;,és

7

J. L. WILCOX & ASSOCIATES,

INC. 7230 North U.

S.-131 Manton, Michigan 49663

| CERTIFY THE ABOVE INFORMATION IS COMPLETE AND ACCURATE TO THE BEST OF MY KNOWLEDGE AND BELIEF

SIGNATURE {LESSEE OR AUTHORIZED REPRESENTATIVE)

ADDRESS (IF DIFFERENT THAN LESSEE)

DATE (MONTH, DAY YEAR)

R 7208 REV /B0



BRUNING 44-122 48478
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Section 28 - Solution Mining Well Program

1. Drilling and Completion Programs

T - - 1 . et TT mrd o o~
he Johnson 2-1 was drilled and cas

[4}]

A. Surface
i. The 24" conductor pipe was driven to a depth of 96.5°'.
2. A 17-1/2" nhole was drilled to a depth of 905'.

3. Then 13-3/8" 54.0# K-55 $.T.C. was run to total depth. A
weld-on guide shoe was placed on bottom and the lower five

. -
joints were strapped across the collars,

4. Surface casing was cemented with 525 sacks HOWCO lite and
200 sacks Class A cement. Seventy barrels of cement were

o204 Pl SN | 3>

returned to surface on the outs1de of the cas1ng
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to the surface. Tne first
cks HOWCO 1ite with 2% CaCi

e Tio P A banT ime dlham ~Tn
A>3 n. ine LU.v. LO0T WasS Thnen Cio

cemented using 1100 sacks HOMCO
ks Common Class A with 2% CaCl.

h
P

-
I

4, The §-5/8" Cas?ng was
stage was cemented wit
and 200 sacks Common |

and the second stage wa
lite with 2% CaCl and 1

o+
™
]
= <D
CD
m =N

W
1

ianty har
'\Jl!‘.'; LA
T barr

W 1¢ of coment were returned on the first stage,
Forty

(9 = iii=2 20N = L ]

s of cement were returned on the second stage.

C. Production Casing

1. The blowout preventor equipment {BOPE) was installed on the
9-5/8" casing and was tested to 1500 psi for 15 minutes
using the rig pump.

2. The D.V. tool was driiled out along with the float collar
and the float shoe. The drilling of an 8-1/2" hole

UF

commenced from below intermediate casing.



3. The hole was drilled using the build and drop method, with
the angle of the hole being back o vertical at approxi-
mately 7765'. The maximum angle achieved was 24-1/2°.

4. The hole was cored through the zone of potash mineralization.

5. Drilling continued to a total depth of 8082°, ten feet into
the Niagaran formation.

6. Geophysical loas and a gyro survey were run.

7. The hole was plugged back from total depth to approximately
7850" with 50 sacks of HOWCO 1ite.

8. Seven inch 23# S-95 L.T.C. casing was run with a float shoe
and centralizer on the bottom. A float collar with manual
fi11 was run one joint up with the centralizers midway
between joints and held in place with a stop ring.

" _-— )

Y. WO more Joints were run and a short war
installed in the production string.

ker DUD wWas

10. Casing was run continucusly to surface.

11. The casing was cemented with 475 sac ks HOWCO Jite A, sait
saturated with 1/4# per sack D-Air-1, 450 sacks HOWCO poz
18% salt and 1/44 nov sack D-Adr-1 and 280 sacks HOWCO

special H with 2% HR-7.
12, F0¥ty parreis of cement were returned to surface around the
tsi

AL Sl mAnn
ul u]l" PIiycC.

A
UC
Thp raqinn was landed in slips at 7238

povary blank nend1ng anpvova! of the

[
(S
"

Geophysical Logging

In addition to the 1nnq run at intermediate casing o‘inti gamma
ray, neutron and other iithoiogy indicating logs are run from the
base of the intermediate casing o ths top of the Niagaran
formation. Later, when the cement plugs are drilled out to below
the zone of mineralization, a series of cased hole-logs will be

run. A cement bond log and collar Jocator witl be run Trom total
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ssure testing of the 7" casi o 80% oF burst pressure
y ke place prior to the initial m1n1ng. This pressure
exceeds 133% of operating pressure. A packer will run to the
bottom and the pressure checked in the final stages before mining
commences.

e

Mining Interval

Mining will be commenced in the salt a short distance above the
bottom of the 7" casing. The exact depth depends on the depth at
which the potash bed is encountered in the Johnson 3-1. Mining
will be continued up through the salt and potash sections to a
height up to approximately 6458' to 6428', subsea.
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G. Well Area

The well head will be surrounded by a concrete and steel sump.
This sump will drain by gravity through a pipeline into a sump

within the test mining facility processing building, where any
leakage will be capturaed by a sump pump and reinjected into the
circulating fluid system.

I1. Operatiaon

A. Solutioning System

1. Single Well Operation

a) The well will be initially operated as a single well with
annulus injection and tubing withdrawal. 011 will be used
as the inert padding system for roof control in the cavern.
0i1 will be added to the well on a batch basis as reguired.
The well will be operated as a single well until the cavity

size is large enough To connact with an adiacent cavity
{Johnson 3-1}. It will then be operated in multi-well
operation.

2. Muelti-Well Operation

a} After connection has been established the wetl will be
operated as a two well gallery. Each well may be operated
as an injection or withdrawal well in the multi-well mode.
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throughout the multi-well phase, The well will be perated
cotlected from the test. It s anticipatsd fhat fhis nhase
of the operation will take between 150 and 200 days io
complete.

2. Operating Parameters

1. Average injection flow will range from 50 gpm o 399 gom

with short-term peak flow to 600 gpm.

2. Withdrawal fiow will be approximateily 97% of injection. No
Tosses are anticipated to the formation.

3. Injection temperature will range from 50°F to 180°F.

4, TInjection pressure will depend on the injection fiowrate and
the density difference of the injection and withdrawal
fluids. It is anticipated that the injection pressure will

range between 900 and 1300 psig.

5. Specific gravity of the withdrawal fluid will range between
1.0 {water} and 1.25.

6. Chemical composition of the withdrawal fluid will depend on
the ore being dissolved and is anticipatea to range fTrom
nearly pure water to an aqueous solution of sodium chloride
(NaC1) and potassium chloride {KC1) cntaining up to 435 apl

combined dissolved NaCl and KC1.



7. The only pre-treatment of the injection fluid (water) will

be heating of the water to 180°F during certain cstages of

the solution mining test. Chemical pre-treatment is not
required.

ITI. Monitoring

A.

Operating Parameters

The injection and withdrawal flowrate for the well{s) will be
monitored by totalizing flowmeters. Flow information along with
the chemical analysis of injection and withdrawal as determined
from daily composite samples will be used to perform daily
material balances on the solution mining process. The material
balances will provide a daily accounting of the KC1 and NaCl
withdrawn from the well{s).
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Wall Integrity and Soluti

i. The well
monitored
seven day

Z. The condit 3 c 1, !
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is operating. 1f any Toss of fluid (other than expansion o
the cavity) is indicated from a comparison of the injection
and withdrawal flowmeters, pressure and/or video testing of
the casing will be performed to locate 1esaks.

Surface Thangss

TRIINT

In order to monitor any ground surface movement at the well area,
two bench marks will be sstablished on the site. Thess bench
marks will be Jocated at ieast 200 feet away from the avea in
which the cavity will be formed. The bench marks will be a

1tely 4 inches in diameter and

diamater re1nforc1ng rod
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precast concrete monument appr

+ a

3 to 4 feet 1ong having a 1/2 inc
embedded in the center. The monu
ground vertica]ly having one end
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marks which will be placed over the cavity. A survey of second
order accuracy will be conducted to determine the elevation of

the monuments in the grid relative to the bench marks. These
will be measured annuaiiy and reported to DNR every two years.
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PPG INDUSTRIES INC.

JOHNSTN &1

HECOSTA COUNTY , MICHIGAN
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the applicant to allow all-weather operation. The environmental effect of
this project is slight, and every effort will be made to insure protection
and preservation of the environment during the course of operations.

Applicant's Representative
ol Y hy

Comments by Department of Natural Resources Representative:

Authorized Repraesentative

EPGPO4 _4-



PPG Oil & Gas Co., Inc.

A Subsidiary of PPG Industries, Inc.

2258 Enterprise Drive  Mt. Pleasant, Michigan 48858 (517) 773-3949

June 26, 1984

Supervisor of Mineral Wells
Geological Survey Division
Department of Natural Resources
P.0. Box 30028

Lansing, MI 48909
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Enclosed are the foliowing reports and Togs Tor the

Form R7506~1, Mineral Well Plugging Record - 2
Form R7504, Mineral Well Completion Report - 3
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e. Johnson 3-1, Permit #00337

OPERATORS RESPONSE, MAY 22NP 2015
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STATE OF MICHIGAN Ny
DEPARTMENT OF NATURAL RESOURCES \ﬁu&f

AMENDED 1-27-88

GEQLOGICAL SURVEY DIVISION ~ i
7 TR B e
MINERAL WELL PLUGGING RECORD iﬁ,@k PE&%‘?;_’_”?Z?_ 75\4\
Fiie mn DUPLICATE Within 30 Days After P!uggmg is Cornpleled =
. - B o T DATE .
<O L A N AR N D ’.,,g_m R 7/30-84
YWER GR OPERATOR
PPG 0il & Gas Co., Inc.
»DDRESS
2258 Enterprise Drive, Mt. Pleasant, MI 48858
YELL MAME —""\ eNE
Johnson 3-1-
{ .
“ELy LOGAFON— TOWNSHIP COUNTY
NW % SE % NE % SEC. 1 T. leN R, 9w Grant Mecosta
TYPE OF WELL (Brine Disposal Storage or Testl TOTAL DEPTH FORMATION
Test Well ' 8073 Niagaran
AT E FLL;C—G!NG STABTED OATE PLUGGING SOMPLETED WAS PCRAMISSION OF DEPY OF NATURAL RESOURCES
7-4-84 7-5-8 OBTAINED BEFORE PLUGGING BEGAN? e Cino
. E N
NAME OF DEPARTMENT REPRESENTATIVE WHO AUTHORIZED QR SUPERVISED PLUGGING
CASING sy AMOUNT SHOT OR TYPE OF BRIDGES DR PLUGS CEPTH NUMBTR
size WHERE SEY RECOVERED RIPFED PLACED 58CKS
13 3/8 905 None —-——— Cement 89118 L00 sx
9. 5/8 5575 None ———= Cement 7823 RB65 sx
Cement a000 ROD sx
!

SET OTRIBE INDETAN, HOWWELYL WAS PLUGCED

nan ri LR Upiead SATL -+ all [ 24 i 7 o

to 7823' and spotted 365 sx. pulled drill pipe to 6000 and spotted 200sx.

£

ﬂaﬁ

}

USE@:.VF.R‘:E SIDE IF NcEDED’ H

&

e

Mere tools tuling casing, ete. lost or left

n the hoie betore or during piugging?

1f yes, give detail S )
Clves o€xino Permits & Bonding (s

Did a Service Company pump mud.
ipot cement. or set bridge plugs? @ YES D NG

if yes, give name and address:

Ar

Nas the well plugged by a Company or
Zontractor other than Owner o Operator? [j YES }'E] NO

if yes, give name and address:

lepresentatives of Ownper Operator Company or Contractor who witnessed plugging

Marvin Wood

CERTIFICATE .
; Donald D. Metzger of Kalium Chemicals

and that the facts stated herein are true, correct and complete to the best of my knowledge.

(company
state ihat 1 am authorized by said Owner or Operator to make this report; and that this report was prepared under my supervision and direct:or

SIGNATURE [ | ] 1} / “lacoress - TITLE
v KA
W RSN X

11126 140th Ave, Hersey, MI Resident Manager

FINAL INSPECTIONS

DEPARTMENT REPAESENTATIVE

DATE

DEVYARTMENT Rt PRESENTATIVE

DATE




STATE OF MICHIGAN
DEPARTMENT OF NATURAL RESOURCES
GEOLOGICAL SURVEY DIVISION

WELL PLUGGING RECORD PERAMIT NUMBER

{(Submit in TRIPLICATE Within 30 Days After Plugging is Compieted) MW337-844-754
FIELD NAME

Hersey

COMPLETE NAME(S) AND ADDRESS OF WELL OWNER

PPG 071 & Gas Co., Inc., 2258 Enterprise Drive, Mt. Pleasant, MI 48858

COMPLETE LEASE OR FARM NAME(S) WELL NUMBER
Johnson 3-1 3-1
WELL LOCATION TOWNSHIP COUNTY
NE %SEC. 1 T. 16N R. 9W Grant Mecosta
TYPEAF WELL (Qil Gas, Dry Bole atc) TOTAL DEPTH FORMATION
{5 Mineral we}ﬂ 8073 Niagaran
DARE PLUGGING STARTE DATE PLUGGING COMPLETED D}%;&EREPHESENTATWHS) WHO ISSUED PERMIT QUR M TYEERRR
i P P .
~gties 9-11-85 Mike Moss
CASING RECORD BRIDGES OR PLUGS
SIZE DEPTH AMOUNT SHOT OR TYPE {Brush, Stone, OEPTH - SACKS OF CEMENT
CATING 3ET RECOVERED RIPPED Cemant Machanical st} PLACED ANMD ADDITIVES
13 3/8" 805’ -- --
3 5/8" | 5575 - -
i ; - : -
i Were tools, tubing, casing, eic., lost or left If yes, give details:
! in the hole before or during plugging? []ves xJno

Did & Service Company pumip mud, 1§ yes, give name and address:

spot cement, or set bridge plugs? [xJves [wno Haliiburton

Was the well plugged by a Company or if yes, give name and address:
Coutractor other than Owner or Operator? D YES E NO

Representatives of Owner, Operator, Company, or Contractor who witnessed Slim Conkingham
olugging: ~

DESCRIBE IN DETAIL HOW WELL WAS PLUGGED

N 1 B4 na g a

2891', 2061"

HOWCO Lite, 130 sx @ J211°
Common 110 sx @ 636, 325",
Cut off 9 5/8" wellhead 3' below ground and cap 9 5/8" casing.

{USE REVERSE S1DE IF NEEDED)

CERTIFICATION
| state that | am authorized by said Owner or Operater 1o make this report; and that this report was prepared under my supervision and direc
tion, and that the facts stated herein are true, correct and complete to the best of my knowledge.”

NAME AND TITLE {Typed or Printed) COMPANY NAME AND ADDRESS
Donald P. Smith PPG 0il & Gas Co., Inc.

SHGNATURE ) DATE {Month. Day. Year) | 2958 Enterprise Drive
W = SN Mt. Pleasant, MI 48858

R 7213
Rev 4/74



DNA GISTRIBUTION
Parmittee — Orig. & 1 copy
Diviston Oflice — 2 copies
Fiald Oftce — File cepy

- STATE OF MICRIGAN
g i ?hPARTM:NT OF NATURAL RESOURCES
’ GEOLOQICAL SURVEY DIVISION

PERMIT NUMBER

MW337-844-754

{hole size 8%™)

PLUGGING REQUIREMENTS®

FIELD NAME
Cthers —~ On request “’Oi‘-?%a L V BEBM‘T TO PLUG AND ABAN DON Hersey
NAME AND ADDRESS OF PEAMITTEE
PPG 04l & Gas
LEASE NAME AND WELL NO
Johnson #3-1
LOCATION (e % Ya or oither) SECTION TOWNSHIP COUNTY
NW SE NE, i T 16Na 9W Grant Mecosta
TYPE OF WELL (Oit Gas, Dry Hole etc) DATE COMPLETED DATE PLUGGING WILL STARY |PLUGGING PERMIT REQUESTED B8Y & DATE
Mineral well 2,5.2.P. Don Smith
LAST PRODUCTION PLUGGING TO BE DONE BY
8OPD BWFD MCFGPD DATE Lease Mgmt_
PERMIT MAILED O COPIES MAILED 7O
CASING AND CEMENTING RECORD
HOLE DIA. | CASING DiA & WTJFT. DEPTHS SET CEMENT QUANTITY, TYPE, ADDITIVES CMT. TOP. PEAFORATIONS
I 13-378" | 905 —
5-5/8" 5575’ L000 sx Z-stage cirel
GEGLUGIC DATA; GAS ANU Uil SAUWS; DRILLING AND COMFPLETION DAT
T.D. 8118°

ip

wrevious
Run tubg.
Spot 900

cmt.

AUTHORIZED BY (signaiure)

1y PB

PLUGGED ACCORDING TO AULE 168 OF ACT 294 P A, 1965, "SAQUND WATER QUALITY CONTROL".

1t is turther made a requirement of this permit thal the applicant give notice to the public
utititigs In accosdance with Act 53, P.A 1974 CL 46€0.70) to 460 718 and comply with aach of tha requirements of the act

8~5475 with
l

ol

11
to 5475

sx lite cmt. and 220 sx C1 A

Cut csg. 3" below grd. & cap w/cmt &
steel plate.

NOTIFY CADILLAC OFFICE 48 HOURS PRIOR TO PLUGGING.
"NOTE. BONDS CANNGT BE RELEASED UNTIL A PLUGGING IS COMPLETED, CELLAR RAT HOLE AND PITS FILLED. WELL SITE RESTORED AND RECOADS FILED. WATER WELLS MUST BE

GFFICE

Plugging requiremants outlined ars 10 bo exacuted in accordanca with the provisions of Act 6%, P A 1939, as amended and rules and orders adoptad thersundsr

Mgégéﬁ;{;j /. %W

Cadillac D#6

DATE

9/19/85

NOTE- WELL PLUGGING HECORD\Fom( R-7213 10 be filed in TRIPLICATE within 30 days after compigtion,

R-T229
Rav 77




PPG Industries, Inc.

Septenber 26, 1985

Mineral Well Supervisor
Geological Survey Division

2258 Enterprise Drive Mt Pieasant, Michigan 48858

{617) 773-3949

Michigan Department of Natural Resources

== AN

P. C. Box 30028
Lansing, ML 48509

Gentlemens:

Ll LT

e BN - = 77 T™I.-
Ll i AD Lo WK WCLL O4L

and 3-1.

") den Ll T,-\]-\vsf-ovs . | b T
2 LAJL LI UVALIOWAL LTTL &

Upon receipt, please sign below and return one copy te our office.
Should you have any questions, or if T can be of asistance, please feel

free to contact me.

Sincerely,

Janet Caltrider

Operations Staff Assistant
Enclosure

_Receive;ii on é?/’g«g
S %

, 1985, by gé;é,géz .

SRy ey

5
EN



STATE OF MICHIGAN
DEPARTMENT OF NATURAL RESOURCES

GEOLOGICAL SURVEY DIVISION

MINERAL WELL PLUGGING RECORD FPERMIT NUMBER
Fite in DUPLICATE Within 30 Days After Plugging is Complated o 377-844-754
TEMPORARILY ABANDONED 7/30/84

OWNER OR QPERATOR
PPG 0il & Gas Co., Inc.

ADDRESS
2258 Enterprise Drive, Mt. Pleasant, ML 48858
WELL NAME WELL NUMBER
Johnson 3-1
WELL LOCATION TOWNSHIP COUNTY
NW " SE % NE % SEC. 1 T. 16N R, 9W Grant Mecosta
TYPE OF WELL {Brine. Disposal Storage. or Test) TOTAL DEPTH FORMATION
Test Well 8073 Niagaran
DATE PLUGGING STARTED DATE PLUGGING COMPLETED WAS PERMISSION OF DEPT. OF NATURAL BESGUACES
78 7_5-84 OBTAINED BEFORE PLUGGING BEGAN? S ves “l o
NAME OF DEPARTMENT REPRESENTATIVE WHO AUTHORIZED OR SUPERVISED PLUGGING
CASl[\_!G WHERE SET :QMDL‘J‘NT SHOCT OR TYPE OF BRIDGES OR PLUGS DEPTH NUMBER
sizE RECOVERED RIPPED PLACED SACKS
13 3/8 905 None e Cement 6118 1100 sx
% 5/8 5575 None —_—— Cement 7823 {365 sx
Cement 6000 {2G0 sx

DESCRIBE INDETAIL HOW WELL WAS PLUGGED

Ran drill pipe open ended to 8118' and spotted 100 sx, pulled drill pipe to 78237
and gpotted 365 sx, pulled driil pipe to H0G0 and spotted 200 sx.
{USE REVERSE SIDE IF NEEDEN)

Were tools, tubing. casing, etc., lost or left I ves, give details:
in the hole before or during plugging? D YES @ NO
Did a Service Company pump mud, it yes, give name and address:
spot cement, or set bridge plugs? YES D NO Halliburton
Was the wetl plugged by a Company or If yes, give name and address:
Contractor other than Owner or Operator? D YES @ NO

Representatives of Qwner. Operator. Company . or Contractor who witnessed plugging

Marvin Wood

CERTIFICATE
| William E. Booker of Strickler Geological Services, Inc. (company)
state that | am authorized by said Owner or Operator to make this report; and that this report was prepared under my supervision and direction,
and that the facts stated herein are true, correct and complete 1o the best of my knowiedge.
SIGNATURE ADDRESS TITLE

| o Z. gw 1425 S. Mission, Mt. Pleasant, ME Geologist

FINAL INSPECTIONS
DEFARTMENT REPRESENTATIVE DATE

DEPARTMENT REPRESENTATIVE DATE

R 7506-1 2/73




OPERATORS USE

DEPARTMENT LSE DMLY

Sunnlamantal Plugaing Data and Site Canditions:




STATE OF MICHIGAN

DEPARTMENT OF NATURAL RESOURCES MINERAL WELL COMPLETION REPORT SUBMIT i
GEOLOGICAL SURVEY DIVISION TO BE FIiLED WITH THE SUPERVISOR WITHIN 60 DAYS TRIPLICATE
AFTER COMPLETION OF WELL (ACT 315 PA 1869)
NAME OF OWNER OR OPERATOR ADDRESS OF DWNER OR OFERATOR
PPG 0il & Gas Co., Inc. 2258 Enterprise Drive
Mt. Pleasant, MI 48858
NAME OF DRILLING CONTRACTOR ADDRESS OF DRILLING CONTRACTOR
T. D. Proving Drilling Co. 2113 Enterprise Drive
Mt. Pleasant, MI 48858
WELL NAME WELL NUMBER PERMIT NUMBER
Johnson 3-1 337-844-754
LOCATION SECTION TWP RANGE
NW SE NE 16N 9w
TOWNSHIF COUNTY
Grant Mecosta
FOOTAGE ,
1077 Et from South Line and 1237 Ft from Fast Line of quarter secticn
N or E or w
DATE DRILLING COMMENCED DATE DRILLING GOMPLETED DATE WELL COMPLETED TYPE OF WELL
6-3-84 i—7~84 7-2-84 Abandoned Iest
FORMATION COMPLETED IN TOTAL DEPTH ELEVATIONTK RE RT RF GN
Niagaran 8073 1172.4 1171.1 i156.4
ROTARY TOOLS CABLE TOOLS
From G Feet 1o 8073 feet From Feet 1o Faet
WELL CASING RECDORD
TUBING AND CASING DATA CEMENTING DATA FERFORATIONS OR OFEN HOLE
S1ZE LB./FT. GRADE DEPTH SACKS TYPE STAGING DEPTHI(S) NQO., HOLES FROM TC
13 3/8" 54.5# | ®-55 305 A00 Cla 1525 Litel Surface and drdpped back, lprouted w/ 11Q0 sx.
9 5/8"M129 Jts.| N-8) lst stage 900 sx
42.5%
10 Jts., N-80 5575 2nd stalee 1200 |sx 3600
407 |
WATER ZOMES WIRE LINE LOGS RUN
FORMATICN FROM | TO AMOUNT SERVICE COMPANY TYPE LOG INTERVAL LOGGED ey
(Fresh)
--------------------------------- Schlumberger LDT-CNL-GR 100 -~ 5578 Yes
5520 - 8070 Yes
1
FRACTURE OR ACID TREATMENT SOLUTION MINING
DATE FROM To QUANTITY NAME AND NUMBER OF INJECTION AND TARGET WELL — DISTANCE APART
None None
The information in and attached to this report is complete and correct.
SIGNATURE TITLE DATE
52) L f éi, ;%; ¢ Geologist 7/30/84
GIVE COMPLETE FORMATION RECORD ON REVERSE SIDE

R 7504 2/73



STATE OF MICHIGAN
DEPARTMENT OF NATURAL RESOURCES Exhibit C
GEOLOGICAL SURVEY DIVISION

SURVEY RECORD OF WELL LOCATION
{Submit five copies with Application for Permit to Drill a Well far Oil or Gas,
Brine Disposal, Hydrocarbon Storage or Secondary Recovery) )

UG A

84024
LESSEE (OWNER OF LEASE RIGHTS)

PPG INDUSTRIES, INC.

LESSOR (OWNER OF MINERAL RIGHTS}" WELL NO
Don and Caroline Johnson (Johnson #3-1) 3-7
LOCATION '
NW % oF SE % orFr NE FRC'L % sECTIioN . T 16 N R.9 W
TOWNSHIP COUNTY i
Grant Mecosta

1. Qutline drilling unit and spot well location on plat

PLAT BELOW REPRESENTS ONE FULL SECTION _ ;
at left. Where drilling unit crosses section lines,

i

{1 Mile Square} Lt )
E T divide the plat into an east half and a west half OR
: = a north half and a south half {which ever applies).
_':-Ti"i : Dutline the unit and locate the well in two
BOTTOM I directions from NEAREST quarter section and unit
Al e f lines.
i 20 Location of well in two directions from NEAREST
sumacb;r_qm?' e ST e
i LOCATION :
: - - 1077 ' f from. South _line of Quarter Section
: i [ {norin-south)
H 1] @ :
: : l > ]237_ ft. from FaSt line of Quarter Section
;_- E ? . {zastwest)
fi. from ________ tine of unit
E E {north-south)
SECTION 1 : it from line of unit
E {east-west)
3. Describe wellsite marker. Show or describe access
route if it is not readily accessible.
: Wellsite is marked with a painted wood
: : Ground Elevation = 1156.4 feet, U.S.G.S.
{Scale of Plat — 1 inch equals 1320 ft.) datum.
4. ON SEPARATE PLAT OR PLOT PLAN:
alfddgg,
A. Locate, identify, and show distances to all roads, power lines, residences, fqm'r?‘bglkhngﬁ, qnd other
structures within 300 feet qf the stake;
b R &“"‘/’J—quv \’ﬁ o

B. Locate, identify, and show distances to all lakes, streams, swamps, .ﬁraljﬁage—w.gnsLor a ) fother
surface water features within 1320 feet of the stake. i

AQHIJ

WILCOx s

% het }
5 In an ENVIRONMENTAL IMPACT ASSESSMENT describe all structures Endkuﬁag:@ f&tureﬁ shown
detailing plans for hazards prevention and erosion control (See :nstru;t;og}{@;mj?jﬁdéhneﬁ for

prepara,tlon oj ;;; environmental impact assessment). ;' 4’0 S(iR\{E‘{Q
QIAME INDIVIBUAL SUHVEYEDWELLSITE DATE Tlﬂ!ﬁl“ll“'
,f# 7(¢€>A Jerry L. Wilcox, LS#14102  5-4-84  President
RESS 7 _
% J. L. WILCOX & ASSOCIATES, INC. 7230 North U.S.-131 Manton, Michigan 49663

I CERTIFY THE ABOVE INFORMATION 1S COMPLETE AND ACCURATE TO THE BEST OF MY KNOWLEDGE AND BELIEF
SIGNATURE (LESSEE OR AUTHORIZED REPRESENTATIVEY ADDRESS (IF DIFFERENT THAN LESSEE) DATE (MONTH, DAY, YEAR)

R 7208 REV /80




Use insert float and Texas Pattern Shoe and lock to shoe joint with thread

lock.,

No centraiizers.

Circulata hole a minimum of one complete

ECEﬁWOC& te casing.

M A
Uy gL

Run bottom (r

Pymp 70 bblis. fr

ed) wiper plug.

circulation.

Do not use if carrying L.C.M.

230 wWater ahead of Cement.

J AT O, P S T T
Cement with:
a. 475 sx. 50/50 Pox., 6% total gel, 3% Cali
1 LA F+ 3199 13 A4 Smad 7 GER rale fole
LaJ5% Tl f3Ray 12,0F749die, /.00 Ydid.foRe
o, 200 sx. Class A, 3% Call,
3, ot ol = f e
1.18 ft.”2/sk., 15.6#/gat., 7.66 gals./sk

in cement.



e P A ST e
SELRRRETETERE S

PPG INDUSTRIES INﬁ.

| o ﬁ% 3-1
;wﬁclﬁTﬁ”cauerv

FLAN VIF%
IN. = Wﬁﬁ FT.

ges 4

1665’ N3S.50°E OF
" SURFACE
7734

f“,)“’.

..-:5;—-

lo B3
Nﬁﬁ'ﬂ“’

Aﬂﬁaw*zw& Nﬂm?s~+
@65 N3E. 5RYE OF
 SURFACE LOCATION |
C8234° M.D. 825

agz’ NGR?H_.Iﬁ

b T
S

LOCATION
fw@wf
3wﬁ

&

?ﬂ‘"‘ Hi’.sﬁ%*?

B

-

%
bl

:v

CEAST

5::. \P'*; ,,,“!a s _

{ns f"' )

B AU I
o
-...f_._'._ ,ﬁ.ﬁ_!,

SUEMITTLM BY:;

5 TIRECTI

TRIFLE G-
Tﬁ&?ﬁﬂf“ QI?V MELHI@AH

o

|
e
g
E

ONAL WRL&.

;
'

i ! | R
| L i o




Exhibit B
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- SOUR GAS CONTINGENCY PLAN - PART 1|

PPG

-~ JOHNSON # 3-1

PAGE 2

e - [ X]

MEAREST PUBLIC TELEP

ONE

East 0.2 miles on Balsam Road; +then North 3/4 of a mile on
120th Avenue; then VWest 1| 1/2 miles on Schofield Road to
135th Avenue; Then North on 135th Avenue two miles; then
West 4 1/2 miles on Hersey Road to the general store in the
town of Hersey, on 180th Avenue. Phone is located in front
of store,.

MUD_TREATMENT

A gas buster wlil be provided.

NOTE: For location of residences, publlic gathering places
and evacuatlon routes, see vicinlty map.



J‘ﬁhcmam PorasH OPERATING, LLC

OPERATORS RESPONSE, MAY 22%P 2015
CLASS I PERMIT NUMBER MI-133-11-0004,0005,0006 M Pc
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